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5% The FAITHFUL

SURVEYOR:

TEACHING

How to' Meafure all manner of Ground'
exadtly, by the Chain: onely :

- Alfo, thereby totake Diffances of a Mile fpace
oo, and the Sltumonjif any Building, paces

SHEWING LIKEWISE

Fhe Making and Ufe of a New Inftrument, - -

called a Pandoron 5 which fupplies the ufe of
the Plain-Table , Theodelite , Quadrant ,
adrat Czratmﬂrentor , and
any othe: Obferving Inftrument.

As alfo divers Secrets for Comveying and Clenfing
of Water, Flowing and Draining of Grmdr
‘Qigencbmg Houfes on fire , &c.

Hith

An Appeadix unfolding Errours in Board
- and Timber-meafure :
With Direlions fbr Makinga Carpenter.r K‘ULE» '

By GEORGE ATWELLlatcTeacher of the
Wathemmlg in CAMBRIDGE

LONDON, - e
Sold by Ralph Needbams at the Bfﬂ ml.‘.mle Bmm. 1 66 )
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d Ad I fancied the giddy humour
K ofobfcure Wits, who deliver
) 3@l I3 theirdry Notions as dubiouly,
I as the deceitfullOracles did their
Refponfes of old ; left by {peaking too plain
their thallownefle be made manifeft toall
men: I might have fpoke aslittle fenfe in
as few words to as little purpofe.  But - -
(leaving thefe to their folly ) I never ac-
counted their defiga either prudent,or po-
litick s who, havingenlarged their flock
of knowledge by the good Improvemene
of their opportunities , deliver themfelves
- fodarkly to the world, as if they hada
mind onely to fatisfie it what they could
do, not what they fhould. Ilike Pythagoras
his counfel, % Goérixiwme Cops siyen- Either [peak
to purpofe,or bold ponr tongse: and,methinks,
his counfel pleafes me better; when I
-remember the curious Natamlliit's ob-
fervation, That men have a double fence to keep
in this flippery. member, whichinfinuates thus
much to-us, Thatone kad'necd bewary,

«oTloidy-



, Tothe Reader. =
Fom, =Tl oviz®r siwineitiro What & How he {‘Pe_aks'
3‘?{3 Now to walk fecure from the default of
- eachof thefe by-wayes s the drift of my
prefent writing: which, had not the profit
~_ofothers more ftirrd meup to, then the
profit, pleafure, or honour I could have
propofed tomy felf in fuch an enterprize,
‘it might have lainburied in oblivion:but I
remembred that faying of 1'ullie;Nonnobis,
[ed patrie nati [umus. The Law of bumanitie
“enjoyns us all withone fhoulder to help
forward any ufefull or proficable defign,
and to treafure up our notions and obferva-
- - tions tor the good of others. SN
ol Condo,& compono, qua mox depromere pofium ;|
tb.r. Ilayup, that Imay.lay out : and we never {o
well difcharge our {elves of our talents, as
when we moft largely diffufe themtothe
improvement of humane focietie. Seeing
- thenmylot is fallen among the Scriblers of
this prefent age,I make adouble requeftto
two forts of Readers. Firfl,to theingenious
- Scholar;who may , perhaps , nanfeate this
homely faye and domeftick langyage , and may,
tis notunlike,find flaws in the smyvary con-
: nexion




' . TotheReader. |
nexion of the fenfe, orunpolished contents.
my Apolégy is onely this, that I Wyrite to be

- underftood of4'), and fo bent my Countrey.

 ftile to the capacities of thofe I fuppofed

- would chiefly put the contents of it in pra-

&ife. My Second requeft isto the honeft
countrey-Farmer,or whofoever he be who
- intends to mete his ground by my Chain .
that he would go through withit,&make
- ithisownashe goes: for by fo doing he
~ may find benefit affuredly.My laft requeft
~ isto bothjointly:nottoreject the gronnds
~ ofiit without good reafon ,  nor without a
pair of Spectacles to convince experience, .

wieeWmpir , the mother of Arts , as the Philo-
fopher callsher. Imight put this into.the
ballance to” weigh down the cenfure of
© e~dupndinariepioor buda. :

ButI forbear; left I fhould tire theReader's
patience with too tedious a Prolegue,let-
. ting Truth ftand on its own bottom: and
~commend if ingeneral to thewell-im-
- Drovers ofit, and reft thy friend to ferve

GEORGE ATWELL.



The Author to his Book.

a,lictle Boek, and travel through the land :
X Nonewillrefufe tosake thee in their hand.

Fear neither Momus meuth, nor Loilus guill :
Afuredly, there’s none, can dotheeill.
Berhfimple, gentle; Barons, Lords, asd Knights,
© Willtake thee for thair ahiefeff of delights.
Thow teachefb them tomeafuze allthew ground
Which, certainly,, will fave them many ¢ pound.
"Plain-table, and Pandoron wirh i#'s fight, '
Circumferentor , and Theodelite,

drat, Quadrant,end Chainatane : Witb thefe
Thow'lt teach: tham for, tomeafime withgreas eaft,
Some f‘i‘w& penny fo-s fire thas's paft:
But.thaw giv/f# pounds, far te preventhe waff. -

~ Thon deancit weser So W and deain’ft thevr growmds,

Andbringcfl wuter plonty-1e Wotir TOWDS 5
Thouteashefl lfe 10emich their mold : R
 CAndith mean'hileto fill their chelts with gold.

" Thus doing, theu bals never be forgotsen , .
Ruog thow fhals live, Wham 1 am dead, andrasten.



Upon bis worthy Friend, Mr. Getvge Aimell) -
o and this his cxat Method of
- Swrveying. .

0, now the Prefs ha’s a new labony paft, -
Which fhee | ber beft acknowledge, if not laft.
" Ne're did ber lecters fuch a pofture fhow, o
- Soadvantage-ns, fincethey firft did know, ' -
T infirutt the w-rld bow they their Acres fhonld ‘
Caft-up and meafure by the perch orrood. -,
*Twas but of late, fince which applanfe we view'd
Some labowrs in thi kinde, and thought them good:
" Bt they vhemfelves will now no more afpire -
T o further praife; but all confent ¢ admire
(ontent, fince thow art come. Sowhen we [pie =
A gurioy} piece, th.a; entcrtaimgs ouveye -
‘wish livelynefs , w approve't; yet, when we part,
Forget it in a livelyer picces art. .
Me thinks, 1 [ee bow with a glance men lay
. Others afide,and by their longer fay :
" Speak their conteptment of thy baok , and fFand
Snrveying that as thow of late their land;
with [uch exattnefs. --Here thine art s by thee
So rais'd, thar truth meets with facility.
Before we did by Sines and Tangents go,
Theodelete, Circumferentorzeo;
 wayes, that I figh to think of: which atth’ fight
of th’ marfhalCd figures able werev* affright
- Annnaffnredeye: who withont fear
" Gainft [uch arallied nimber dar’d appear?

Armies of figares in the field then ftood, . .
Fore-fight st was (though without fear of blond) - ;Eif;t;
~Toreach an* herb; 4 fign we conld not know oo rigere,
T or'ccome that bed, wheve lately it didgrev. - Prov.
A x %

Thie.

[eu—



This by thy chain alone thow do'ft; and we
Admire thine ars, admive thy brevity. .
" Moen of thy temper, and that oWna .mind
- As thine, [0 fearching, we may [eck_, not find:
At thougbts of it we can fecurely crie;,
Th acweeft mind Hill ba's the piercing’ft eye.

John Hutchinfon, Trsin. Coll, .

.

“Fo his honoured friend, M. George Atwell, V'

on his Faithfull sarveyour.

Ee the ftile alters, Poets did but feign:
Connter-Pandora s o
Salstbury-ftones, that pos’d the baker's loaves,
Might here have Jet themfelves in thefe thy groves.
Ty band bath meted, and be fure totry
There's mothing in’t but {quar'd by Geometry.
Bnt found thy Art, and teach %5 how s get
Some Lands, asthou baft taugh to meafure iz:
For, whilt we other’s mete, owr pirits rife,
* Andin their acres we but Tantalize.
Zet,’tss tootrue, eftates take mo degree
* I'th-Confines of onr Univerfity.
He, who was ask'd, Whereé our poffeffions lay,

" Mighe well bave thus refolv’d, In Terr’ Incogrita, /

Or, Inthe MUles, that well may bear the date,
From their unlucky fear, Infortunate.

. Help ont, invention; and affift, ye bands:
"Tis Scholars fate, yom [et, to bave mo lands.

<

_If any they appropriate will have,

They muft, Ben-Syra-like, mere ot their grave:



07 elfes s‘{ all plots fasl, may tvy thesr skill
T's take the angles of Parnaffus bili:

But wee'le [fpend onr judgment, and mat dare

T o queftion, till we fee thy Finis there. '
The Wellh-mans fentence was contens to fFay
The Apoftles leafure till the Judgement-day:
And, [babl not we with patience wait to fee

The erue Effigies of thy Art and thee. .

- Til thew wee'le try onr .r’k;‘ll, no fpirit vaife, -
Withowt 4 Charm, rencircle thee with bays.' -

. 'L Chatles, T'. (. Philomwath.

)

Tothe praife of the Ingenuous Book of his -
- honoured friend, M. George Armwell, call'd
. hisFaithfull Skrveyonr. '

On the Authors name,
GEORGIUS ATwWELL -
: eAnagram. , :
_ AGROS E FULTU LEGL

His book's thine own, none need to fear,
Each leaf thy pi&ure in't doth bear.
Ir's the 1dea of, thy mind, ,
- And face o both are bere conjoyn'd. , S
’ On his Bock. ~ ’
I Do not wonder that Medufa's hea
At fight conla render living mortals dead ;
Since the perufal of this book. ( Whofe vein
The richeft gems of Wifedome doth contein)
1 feeing wondred, wondring dead 1 fell,
To view fo much logkt in fo /mall a foell. on
L z | [ 3



= Onthe Author. A
‘ ‘ N] ¢ [plendonr can, or Jove, or Saturn add
(HW"Z? borrow all) to Sol moff richly clad
In goldeti veffiments® toSol, whofe rays .
Each mornforetells to all theirHalcyon days2
) Mufe. T averre be wants no praife.
Hat gloty then (dear Mufe, 1 prethee, self) .
Tobim (whofe.name fub(crib'd fhuws aB's dmewed }
Ought we to gsve? to bims, whofe pregnamt wis -
Shall live, while others may in filence fr.
Mufe. Ow carth there's none, thas's fit,

N earth.there's none, that's fit? then foqr the skies |

7 Braye George | whofe fame beyond the clonds dorh rife.
In [pight of envies Clog, and does afpire -
Heavens Canopie befet arownd with fire.

Thither thy felf retive,

. ..D-.m. ‘d*zc_z}'iﬂ. Coll,

o his much refpeced Friend, M+ Geonge Arwe,
" upon his Book Of Swrveying, &e.

TO drefs my lines in praife of Thes, my qusl
Lde wifl to dip, where Poets once did fil
T heir verfing pens; whole thinghts. when they d rebearfe,
Like metall i a mould wosld 7 to verfes
* X de foew my [feif then gracefuller o Ther, -
Then thefe detralting zimes contd (picefoll bes,
Here you the (urtaindraw, and ler us foe
The now-known worth of conceal'd mylterie. .-
Twas Nacure formd the Earth; gevetreafmrs: .
Bt bow to give the price, and meafure :

with



with lines unparalled ¢b embroidred ground,
T0G E0 RGE alone his praife it muft redownds’
'Tis eATW ELL getsthefart of Fancies raifd;
They at HIS publifst work may fand amazd. -
~Letallthe BOOK now view; give her the praife,
, That made 1he t00ls: bat yeach to hum the bays, _
. Thar is the Artift, and who wndertook, ‘
Tomak? him/[elf the Author of this Book_,
Todiffolve Riddles, mak- Anigmaes plain,
Which bave reqwir'd an OEdipus bis brasn. -
Envy, be gone, Apollo; be their guide:
* .. Tofeewhat Gordian kxots are bere unty'de; .
Andconched bandfomely what might in fhort
Pleafeboth the Leatned and the Vulgat fore.

" H. Rich, A4.B. (ob.Gon. & Cai.

" The Contents of the Chapters in

| The Faithfull Surveyowr. .
Chap. . . o Page.
) OF grvaurs in Land-meafare. -t
S Of making and keeping the Field-book,

and meafuring Paftureby the Plain-Table- . 7.
IT11.  How tofer down yomr notes in your Field-book;
and to draw your fasiom lines by the Plasrie
le. - '

e . .9

1V.  Of plotting as home,and of feveral ways. . 23
V. Of (atcnlation, or cafbing up. : 25
VI -Of meafnring a Woed. SVt 29
V1Y, Of dwidingor laying ont of grownd. 29
V113, Tomeafwre arable-common-field-land. . 31
CYX. Of billy grounds. S .32
X Of reducing a Plot from agreaterto aleffer. 37

XL Of meafuring Paftnre-groundby the (hasn one-
, ’ ‘ Se 5 ,

3 by

i



The Contents.
Iy, and that ws [peedily and exaBlly, s with
any Infirument whatfoever, and with lefs
- belp,thongh in myftic weather; and to plot,

* foms, and prove the plot thereby alfe.  * 30
cvsde Tomeafure & Wood by the (hain omely. H3
X111. Of taking diftances by the Chasn onely. 46
XIVs  Totakethe declinasion of any fireight uprighs

‘ wall for Dialling, by the Chain onely. - 48
XV.  Of Colowring and beantifying of Plots. 52

. XV Tomeafure all manner of grownd by the Pan-
dovon, or any other gradsased Inflrament. 53
XVI1L In meafuring by graduated Inftyaments, to

know if your Plot will font, or no. Eva
XV IIL Totaketerreftrial diftances by the Plain-T a-
ble, or Pandoron, as by the T able. 58

XIX. To dothe like by the Pandoron as it is 8 Qua-
) drant, or by any graduated Infirumens. 58
XX, Oftaking altisndes and diftances (eleftial by '
: the Pandoron, or Quadramt. . . 61 .
XX1. Of raking altitudesterrefiriat byvhe Quadrant. 63
X X11. Of taking altitndes terreftvial by the Quadrant
, " or Pandoron. o 66
X X111 Totake the fituation of & place for a Dial,with
. the declination and reclinasion thereof by the
'- Pandoron. o 71
XX1V. Of conveying water. 76
XXV. Of Inftruments for conveying water, - their ufe. 82
XXV Of flowing of Grounds. ' 86
XXVII. Of dragning of Grownds. 88
XXVIIL Tocleanfe aditch, whether it be full of flaggs,
o - or mud, and not empty ont she water.
XXIX. Of cleanfing 4 Pond fix or feven pole broad,
. being “grown over with a coat of weeds,
that it will near bear one, withowt abating
the water. . 93

. XXX Ofclem ing wALer. ~ 94

~



- o The Contents.

XXXI. of qtmwbmg an houfe on five.
XX XI1L. Of keeping a fire light all night, mtbmt a fdf-
. thing charge. _
: L. Of laying down of grownd for Pafinre.
XXXIV. 0_}{: tie choife of af;tgcb gron];d 4
XXXV. Of inriching lean grownd. .
XXX VL. Of planting willows.

XXXVII. Of redusing Wood-land to jhmte-meafun, .

and fRatwee to Wwood-land.

 XXXVIIL 7o finde any [cale that a plot. is made. é_y, the
content being known.

X X X1X. Ofimaking an Index, or T able,whereby rmd:{y
to finde out any grounds thar ever yox have
meafured, and to tell the guantity of them
an bundred jears after, and draw a plot
of tbem mtham going again into the ﬁeld

o3
99

" 100

102
104
110
111

112

113

The Contcnts of the Chaptcrs in thc Appendix to

The Faztbﬁdl Surwyoar.

Chap : Page.
OF making the Rale. ' 116
I 1 Of meafuring of boards by the Rule. 121

11Y. - Of makingof 'a T able of timber-meafure for.
[quare timber, tomake the[cale of [quare

timber- meafwre by: as alfo the under-meafure. 123

IV.  Ofmeafuring [olids, s flone, timber; &c. and
- firft of [gmare mnber
V. . _Of round timber. - T
VI Of the proof of thefe fule.f 5] Arttbmetwal
B calculatson.
. VIL  Shewing the manner of placmg tbeﬁ wpor'the
Rule.

125"
127

R

129

130 .

VILI. Oftaper-timber,Wwhether Comul or Pyramidal.135

CIX Of themaking of fonr ather lines on the fiat-
fides, .

139



Addenda & Erendanda)
Gentle Reader,

I defire thee to take notice of thefe my Additions,

and Emendations , before theu readeft my
Book. - R

) ‘G. 4. .

Page 9.1.8. for firlt, vead wwhere. page 14 line 13. put oue not. page 1. for fub-
tendents C X 674, ard 756.which are at the top of the thrrd columnm, [t them at she
bottom of the firft axd fecond columns. . 17. againft lime 31, &c. fet in she margin, To
ring links into acres and poles. p.38.1 5. for 7.1e4d 77, p. 36 1 33. after quadrant,
vead book or paftboard. p, 37. L. 3. read, tran viz. fromthe line drawn. p. 424 10,
foris, v.in. and line 15. likewife you may. and L33 r.totheline. p.43. L anr,
a{pinny of wood. p 45 ) 31.r fave oncly If tn_meafuring you have any forry
bound book or palt-beard: and againft line 3. write, Howto fc1 o4t a perpendicalar
into an angle with the chain onely, p. 57.1.28. for mark r. work. p. 63."L 19, . the
whole angle B. . 64.110 r. A, 1finde. andl. 13. at D, 1 finde. p.65.L 7. for 19,
v 16. andl. 11. & L.13, for L. r. lin. p.69. L 12 foredge, r. eye. and i 29, v,

- 100 of the Quadrate. 3. 70. I 34, foryou, r. I. p.73. L 9. for declination, r. the
angle of the walland Sun. p.73.L 10 putous, Asthe Radius to the fine of the Suns
greaceft declination 23. 31. and write it shwe 5 . o }

As Radius

T'6 fine of the Snns greateft declination 23 32. -

Sois the fine of the Suns diftance from the ncageft Equator 16 s6oo8o -

Tathe five of the declination defired 10 4 " 964184 .
V . . \ e et

. . . ~T 9242
9. 74 thereis abesser figure inpag. 5 1. p.7 8. the commacs fhould be Left m;,-’“i L“:'o.'
for lines, s. times. p.85.L 33.7.afootand an half long. and L. 36, », feriles. p. 56,
1. 39, for tre-fole, v, trefoot, . 112, L. 20, for 32 83, r, 33 8;

’ In the Appendi.é.

Page 13, Lime 13, for fquare, readftroke. U 1§. diffimgnifb 4 thirds at b 16. at
that. I 25, for fines,r. fives L 30. 1. 5,10, 15. L 33.for 58 v 30. P, 135,437,
for2. roa3. g 14t hao, diftinguifb a1 8. p. 143, b 9. for fety 7. get. o



~ Ivers ate of that opinion, That if two

) pieces of land are of equal peripherie,
thact thofe two- pieces are both of one
9 and the fame content. - But that is eafily
difcovered falfe; for:let one piece iof
X' land lie in a ttue fquare; being a quarter.
o of a mile fquare,or 80. poles fquare,vsz.
R a mile in all; the content is juft 40.acres,
For every one knowes, that 40.polefong, and 4. ‘pole broad;

or 80. pole long and z. polc 'broad, make an acre.. Therefore
80. pole long, and 8o- pole broad, muft needs make 40.acres,
and that 80. times 80. is6400: pole, which divided by 16a. °
(the polesin an acre ) is juft 30: acres. Butin a Circle: of a
rile about, viz. 120. pole, if. (according to Archimedes’) we
multiply the Circumference by 7. which is 2240: and divideiic
by 22. it gives 101 44 theldiameter : now then, if wemultiply
half the diameter 5o and $3,0r 50 and.#5 by balf 320,the
Circumference; viz. 160. (which are alfo the polesin an acre)}
firft 160. by 50.is §0. acres: then multiply 160. by 10. facst
1609, which divide by 11. it gives 145, poleand ,%, fo"that
the Circle contains more then the fquare by:more thena fifth
part. “And asialand, foin timber ; dnd therefore thar muft
needs be.a falfe way of -ineafuring round:timber; to gird ‘it -
about , and to take the fourth part thereof for thefquare,
" as plainly appears in this; that, when they have hewed it, they
make:more of it then they made before. - Alfo a {quare is more
edpaciousthen: an oblong ; for !e\vcry;shephetdfs boy can 'tgll, :
' . - that



'y " - The Faithfull Surveyosr. Chap. 1,
‘thatif he hath but 24. hurdles in his fold, and thar it goes
upon a rood, where he hath but oneat each end, and 1106n
each fide ; his fheep will lie thicker a great deal,then if his fold
goes fix on each fide, and end : though ke knows not the pro-
portion, yet he perceives a fenfible difference, and fo well he
may, as being more then three o oneods. Foritisas 11 to
36. for once 11.is but 11, and fix timesfix is 36. And for
want of this knowledge many furfeit their fheep in fummer,
" by lying too hot. 1f 1 may advife, they fhall riever lay fheep
" _thicker, then to allow 20.foot of ground to each fheep, fo
that if you have rod hurdles of 8.foota piece, v1z, 64. foot;
in one hardle fquare 1 would not put above 3.fheepand 2;
nor in flat hurdles of nine foot long, above four fheep, and fo
- doing, if your 24- nine.foot. hordies go fquare,it may hold 96.
.fheep, and yout 24- eight foet hurdles 84, fheep.
Another great errour I have khown maintained bya great
Rabbi Surveyour ; that in meafuring a triangle, it holdsgood -
to take cthe half of any fide for the bafe, and che whole per.
pendicular from the angle ‘ the middle
of that bafe, @ wvice ver/d, and their produ@ to give the con
tent. But this is demonfirated 1o be falfethus: In this oblong
figure A BC D,let the two fides A B,and C D be 30 a piece,
sad the two fides A C,and B D 40a piece, {0 30 muhiplied
by40. gives 1200.thecontentof thisoblong, which is divie
ded into: two rectangle triangles, by the Hypotenufe A D,
whichtwo triatrgles A B Dyand A € Desge both equal ; for
tharthe fides A Bgﬂcd Ci)Ba'g equalby a;on&'u&ion,. alfo 23
. b U B an are 0y Cap 4“"6 M!I, -
A - o~ AD is commonita th?tbﬁeﬁorc the 1wo
N\ i - | angles B.ard Careequal: likewife the two
X L. | criavghes AB D, and & CD are eqaal, per
1 NV . | 4 prep.Elemens the 1. Axiom. the 7. Gua
ejmsdem (ane dimvidin, inter [c [uns eqmalia:
| therefore either triangle muft contdin 600,
Now in the triangle A CID, to difcever the
faifhood, we muf} firft fiadethe length oii'the
T AR ) line




Chap. 1. - The Faishfull Swrveyowr. 3
line ED thus. Firlt fquare the line CD,30,fazit 900.al(0 fquare
CE, 29, facit 400; then C being a right angle , and we feek
E D, the Hyputenule, we muft adde 400,and 900,facis 13060,
whofe fquareroot is E D 36 &, mewitiply this by 20, the haif
of A C, facit 721, %, the content, too much almoft by a fixth
- part, being it fhould be but 606. and fo you fhall finde it, if
you multiply A C, 40.by half C D,15. for the oblong AFHC, -
ts equal to the oblong F BDH, therefore it is the half of
A BCD. Alo the triangle D G H, which is taken out of the
triangle D C A, is equall to the triangle AF G,added toit.
Or if you will,make AD the bafe, upon which you may let fal
a perpendicular from the angle C; but then it muft not fall on
the middie of the line except it be the bafe of an I{ofceles trian.
gle;but if you will needs finde thetrue place of the field where
the perpendicular muft fal,i know no inftrument you can work
by,be it plain-Table,Theodelete, Quadrant Circomferentor,ne
- oot fo fimple as the chain alone, but you may fet out a iquare
by it; therefore fet up your inftrument in the ftation-fine , go-
ing forward ftreight init; tiH you ghuefle that a line out of the
will cut yonr fation:-line {quire.wife; which if you think
u are far enongh, fet up your inftrument there and firft fet it
Id the mark you came from; if it doth not then behold
alfo the mark you go te,you are out of yourline, and muft re.
move it fidewayes which having retified it that waythenfee
if it ook right into the corner : which if it do, it givesyou
the place in the ftstion-tine defired, whichis 32 from A, and
ut 18. from D, zsz. ati, which is thus made good. As the
bafe §o. is to7o. the fumme of 30, and 40 the two other
. fides A C,and ( D ; fois the difference of the fame two fides
_ 10, t0 14, which 14 being taken out oggo , the whole bafe,
the perpendicular fhallfall onthe middle of the remain 36,
the half whereof is 18, to which adde 14. it makes 32 from
A to 1 as afore ; and that taken-out of §o leaves] D, 18 as
afore. Now to finde the length of the perpendicular C1, if
youmeafureit in che field-you will findeic 24 pole, which is
thus proved, Take the fquare of tgc fide A I, 32, which is
R ‘ 2 1024.
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1024.. out of .the fquare of A C,. 40, viz.¥600, refts §76;
whofe fquare root is 24,the perpendicular defired. Now if you
multiply 50 the whole bafe by 12. the half perpendicular : or
2§. the half of §0.by 24, you have 6co . asafore. Thus
you fee jt double proved, that this way of taking the middie
- of the bafe for the fall of the perpendicular,is for the moft
part an extream falfe way: and the fixth part.of the ground
and more may be eafily got and loft hereby: infomuch that I
have known by this very errour above twenty pounds got and
- loft in one day between the buyer and feller, feverall times,and
by feverall men. But whether B.lis of Londen ufed this way,
or worfe, 1 know not, who was fent down by the Lady
Morrifon, to furvey a Farm at Hardwick near Skefford in Bed-
fordfire, whereof fhehad let anew leafe for:21 . yearsto one
(hilde at fivefhillings the acre. Balls makes of it 400 acres
- juft: (hilde thinks himfelf wronged, fends for me ,defiring

me to meafureit, not fa{ying a word to me upon what terms, -
or thatic had been meafured before. 1 fet to work and having -

done, 1 give in mine-account for 322 acres: He asked me if I
would juftifieit. Ttold him;T-accounted him as my-friend, I
would ftay for fatisfa&ion a twelve-moneth; let him keep ‘my
plats, if in that time | were difproved two acres, 1 would have
nothing for doing it. Whereupon he works to the Lady to
fend another to meafure it; but durft not let her know he had-

L

- meafured it, but that his reapers, and mowers, nor his feed ne- -

. ver gaveit for fo much. He prevails with her, the fends ano-
ther; he meafures it, knowing as little of any mans meafurin

as I did of Balis. Upon his account we two differed but one
roodin the wholé thing, which he had made it leffe then I
did, by reafon I meafured half Shefford-brook more then he
did. SoTfav’d him 19 pounds ten fhillings per annwm; which

if it had been yearly payment, at ten in the hundred, as money

was then, compound intereft came to above 1200. pounds,
but being half yearly payments, nine pounds 15 fhillings, half
yeately, 42 payments at five in the 100, which was the com-
mon reckoning both then and now fhill for half a year, comes

v ' to
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to above 1300pounds, a good Farmers eftate. Therefore it
behoves every man that hath, or may for himfelf or friend

Have occafion to let or hire, buy or fell land or timber, not

to go on othermens legs, nor to fee with another mans eyes,
that have fuch eafie means to attain the skill of it themfelves.
1 make no doubt but that there are many Gentlemen,who have
fpent much time in the Univerfitje in Mufick, yea,and other
ftudiestoo, do wifh at this day,(and more would wifh,if they
could feeit ) they hadat leaft fpent fome of that time in the

Mathematicks; whereby they. might have benefited both them- -

felves and their Countrey: which in commendations ofit, Pi-

‘tifens in his Preface to his book Geodeticorum faith , Socrates

bune principalem Geometrie finem effe fasucbat ,ut agrum pla-
num :nzirifdividegrc'qﬂe pof:;!:i. 1 h{ve feen fome fﬁgend eight
years in learning Mufick ; if they would beftow but two years
in the Mathematicks , it would have done them mote good,
and they might have done the Common-wealth. good. Of all
the feven liberal Sciences that may beft be {pared, as leaft bene-
ficial to a Common-wealth; and for my part, 1 had rather (if
you will believe me ) that my fect could pace 1000 acres of

- land of. mine own,then my fingers to play 1000 leffons on the

beft Lutein the tows, thoughT might have' it for my labour;

- and he that is not of my minde, it’s pitie, if ever he have 1cco
‘acres,but he thould change them for a fiddle.Recreation,} con-

feffe, is good; butl would not have it'made an occupation.
They will account it {mall recreation hereafter to be able to
fay,  Pofthabui tamenillorum mea (eriaiudo.
Divers fuch falfities 1 have feen, butI am loth to digreffe
too-much. * Diyers other falfe ways there are ; but 1 had ra-

- ther I were come to lay down true ways , then to difcover er-

rours. Therefore that we take not a falfe way to our purpofed
end, we will ridé (treight on to the: nexttown; wiz. the un-

certain ways :'where we muft ftay a lictle, and give our pen
-~ drink too, thatfo we may the eafier finde the true way in fuch

ancertain ways.. | _
Firft, itis no certain way to lay a great deal of land upona
cos Ay - liele:
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lictle paper, as to work by the fcale of 32. as many do,where-
byupon each inch of paper they lay fix acres, one rood, 24
pole; and it is an eafie matcer for a good Artift with good in-
ftruments to fail an acre inan hundred, much more with fo
fmall a fcale, and blunt compafles - neither is there any that

- ever I knew ufe fo finall a fcafe, that can or dare fay, that he is

able to diftinguith a quarter of a pole, whereby oft-times there

i fixin the handred got and loft, not in a year, but ina day.
Secondly, To truft onely to the needle in any graduated in-

ftrument, as Circomferentor, Theodelete: and partly for fear

of a loadftone near; and alfo it isa hard matter by an ordi-
~nary needle, though of four or fiveinches long, to diftinguith

a degree, much ieffe five or fix minmtes.

. Thirdly, For over-curious ways, fuch as if 1 fhali fpend fo
- much more time then ordinaryv,v:g7

at the gain or loffe will not
countervail the time beftowed on it - therefore as upon buying
and felling chere isfome land of 20 or 40 pound the acre -

“fome I have meafured where every man in the town hath hired

the tythe commmunibus annis, for two fhillings per acre ; others
have undertook plowing for 2 thiflings fx pence, others have
{et for five fhillings, as the Lady CM.rrifon aforefaid.- Now 1

will not ftand fo curioufly upon that of five fhillings per acre,

nor work by fo large a fcale, asforthat of 30 or 40 pounds
the acre. This comesto five fhillings the pole, the other very
fittle above half a farthing a pole. Two pole got or loft in the

firft is the Surveyour’s ordinary dayes wages, whereas five
acres of the other will but doit, Again, as there may be cari-
- ofity in meafuring , fo there maybe in cafting : but let the

fame rule be the guide in both - and although Pitifews hath’

done exceeding learnedly through all his book, as like a Ma-
thematick- Profeffour, and well skilled in the do&rine of trian-
gles ; yet he that fhall feek out his fides, bafes, and perpendi-
culars by Sines, Tangents, or Logarithmes ; or caft them up by

- Logarithmes, as fome others haue taught of late : yet neither

Pitifcus nor his followers- have fhewn themfelves praditioners;

neither of them ever meafured, plotted, and vaft goo ’“f,j in
- : : ree
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three days, whereof for a mile- together the fide was as
- freeight as Hock/ey-brook, as the Proverb is: {for it was Hocks

Jey-brook it feif, %Z)ct' platted and catt every crook; and fo did I
Shefford brook alto: and M=. pingars hath meafured 1000 on
a day near Biggle/wade in Bedfordfbive. 1denie not but thefe
men may and{mvegood_skill in the Theorie, but - as little in
the Practick as the' Lowdower, that asked the countrey.Malt.
fter if mak did not grow upon trees. Such 4 Lowdos Mathema-
tician (pethaps) was Balls aforefald; o petfedt Surveyéar, but
never {aw 'acte’ of land fae {0 that he miffed but 78
acresinj2z. - . A :

s AR
o \ewaway
OF making wnd keepivg<ae Selskbook, and mesfurin
f . /e”g . paﬁz'e‘ by the Plain-Table. ¢

. 3. J F youintend to pradife Surveying, make you a book:
,s . Iotya, quire-of gogf:l?.ﬁrbng pap’:::g;'o folde%, that the
breadch.of the leaves may be ingéfgvo, and the leagth theseof
. maybe theleagth of twa quarters, well bound with vellum,
that yon may layis on your left drm to wtite : and ifit be your _
firft book that you have filled, write ot the,cover s great (A).
Ifcthe Ibcbnd((ll?.\ )
firft pére bf your boék (A )yalt-but fome x2 leaves as the Jax-
ter end, ‘on edch Téverall page whereof you thall write -2 feves,
rall letser of the Crofs-row in Alphabetical ordes; and fo youtt
book isreadytogo-to wiosk: - - I

" How tochoofethesr fft Ravdin 8 Pafure-growhd
§. 2. Asfoon as you come into the field make a mark, as
fome hole with a paddle-ftaff, or ftick up fome paper, or both,
at the firlt corner you come at; which ific be adjoyningin that
place o another pafture, then choofe your ftation or hole (if
be poffible ) chat it may be right againt fome gap, gate, g)lr ,
v A : . . ftile.

{On thie third ('C), &c.  Then page yons. o
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ftile ( which commonly in all paftures there are near.the cor.

pers, or elfe you will be forced to cutan hole through the -

hedg with a bill, that fo from;shat ftation-you may fee to- the

furcher fide of that ground, or fo far as youcan, to ftrike 3, -

fine. But let thag hole or mark be fet four or five foot from
any hedg or ditch, fo that you may fet up your inftrament, and
have firm ftanding to {ee'in a fireight line to the further fide
- of the ground yougrein, both on your left hand, and-on
- your rigﬁz +fo 'taaty stouch not upon the hedggs, nor in-

cumber ! your- felf - with wood , buthes , houfes,-nor waters, -

though you are driven to go nine or ten poles off at one end,

and but nine or ten links at the other. Whatfoever others bid -

you always (1810 parallel to the hedge, regard it not; for if you
do fo, you fhall have work enough till Wednefday. What will

~ thefe men do when they come at Huck/ley-braok ? 1t will hold

thema week to meafure a furlong ftreight, and“they have no

way left, but onely to equal one place with another by ghuefs;

neither, alas l;:oor: men ! do-they krfow which way to go.about
to plot it; whereby thiough “they do hit the trug quantitie by
charice; as the blinde man may fhootand hit a crow, is that s
~ tme plat of theform ? and who knowsnot but brooks, ri-
 vers, & the very feas themfelves alter in time,witnefle Hercules<
pillers ? and how can they go pa- > -
rallel by this whim-wham ? -Be.: -’
~ fides,that by the-pldin-Table they'
do plot all s they go, fo thiat they

had .need have a great deal of fair weather, no devne ‘mor.‘ ‘
nings: and becaufe they know neither how to'mieafare nor plot -

" fuch a piece, we have not had one that hath wrote of Sur.
-~ veying thefe<hirty yeats, buthavebeen all as mute as fithes
init. e e

T 0(1» per ot :

AR ' ‘\' cve e '(\Al“': b T

CLin '_‘ CHAP‘- )
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-~ .CHAP 11L
How to et down your notes in your Field-book, and ¢t

— Jonur fation-lines é the plain-Table. - .\ *-
,HAviug made choife of your firft ftation, before you<hes: 1
AL XKgin to meafure,take your field- book,8 on the top of the
- firft page write the name of the Parifh firft the ground lies in.
Secondly, the year and day. Thirdly,the name of the clofe.

- Fourthly, meafured byme, and for I.R. contra . R. or if

you are indifferently hired on both fides, write énter I. D. &

D. 1. Fifthly, your dire&our. Sixthly, your helper. And

. Seventhly, which way you went forward, whether cum Sole,

or contra Solem : ("wm Sole in a paftureis, when the hedge is

on your leftc hand ; contra Solem, when on theright. -

- Then inyour field-book about two inches from the lefc fide . -
of the leaf,draw-a line with your pen ftreight down to the bot-
tom of theleafand cn the leftfide about aninch from the line
write A, fignifying the firft ftation, or the mark you ftand on,
and clofe to it onthe fame fide, write O, fignifying the begin-
ning of the line , then if you intend to go contra Solem,mea-

" fure how many links ate to the hedge or ditch onyour right
hand, and fer them downright againft A onthe right fide of -
the line; fo all your lengths, as you go in the ftation-line, muft
be fet down on the left fide of that down-rightline,, and all
the breadths on the ri(ght fide. Yet before you go forward,
you muft know thefe feveral things. N

Prolegomena. Firft, That always a ditch muft be meafured

with that ground on which the hedge ftandeth. S

" Secondly, That you never need fet up your Tableat A, un-
leffe there be another clofe adjoyning, which you are alfo to
meafure; nor yet at the laft angle : fo thatif the ground have
four angles, you need fet up your inftrument but ac the fecond

"and third ; neither is there neceflitie of fetting it upat the
third, if you be fure yoa have meafured all the ftation-lines
right, calling your Angles BCD E in order, &c. by reafon
you may fet out the two laft ftation. lines of any’ ground what-
foever by thefcale and compafles, by tranning the ﬁrﬁh of

: : ' - B them




them, and pricking thelzft, as fhall be fhown more at large,
“when we come to fpeak of meafuring by the chain onely,
Thirdly, If one of your fides be buthy,woody, watery,&c.
- that you cannot come at the hedge for fuch things, leave thas

for the laft, fo that it be a fireight fide; for your plot will give - -

you that fide: fo that, if you have done all righc thitherto,
_ you cannot failin that, neither need- you meafureit, fave for
triall fake. ,
. Fourthly, Yeumuft know, that wherefoever you have two
clofes to be meafured joyning together, the ftation-hinein pne
" clofe ferves alfo for the other, and the additions in one clofe
are the fubtra®tions from the other. :

Fifthly, If a fair plotin colours berequired, you muft fill,
asyeu go in your ftation-lines, take noticeand fet down in
your field-book all Churches, houfes, rivers, ponds, gates,
ways, paths, ftiles,arbors, wind-mills, great fingle trees,woods,

&c. which fall within compaffe of your plotor fquare,and

fet them down in your diftance from the ftation-lines. If they
be not on the fame fide of the ftation-line that the hedge s
on, mark them with a crofle, and draw themall in your fair

plotin profpeQive intheir proper colours, with their manner:

- of ficuation, Eaft or Weft, North or South, and your needle

~in any of your inftrument? will help you always, making the

Norlg;-ﬁde of your plot the over end, as you may fee in plots
of countreys ; and at the bottom fetting a fcale of poles beau-

tified with compartiments, and a pair of compaffes : but yeur

* feale for this plot may (if the ground be very large ) be fmaller

then that you meafure by. : o

. Sixthly, Before you begin you muft make choife of your

_ fale, wherein you.are t6 confider the bignefle of the ground,

the bigneffe of your paper, and the price or value of the

_ ground, and whether on purchafe , or hiring, and that for a

- longer or fhorter time; yet howfoever it is good, though it be

upon letting, not to be too careleflein it: for I have been im-

‘ployed upon letting between Sir fobm Crofts ‘and Sit wslliam
Bryars, yet before they concluded, theyagreed ona purchafe

by



R S o

Chapo 3- o ﬂe F‘ifbﬁ”smqo’lf-" B & ¢
by the acre upon the fame meafure ; thereforeI feldome mea.
fure upon purchafe with a fcale more then 8, neverabove 10 in
the inch; nor apon hiririg feldome above 10, never above 12.
.. Seventhly, Before you begin, you muftconfider wherea-
~ bouts of your ground you begin, that fo turning the length of
the Table to the longeft-way of the ground, and beginningac |
the like place of the paper as you do on the ground, you may
(not taking too fmall a fcale ) fay all that ground upon that
theet of paper, or (at leaft) all that you can meafure that day;
for it isfomewHat troublefome to fhift your paper in the field,
- or o fall befide it for a piece of a clofe; for which, if you do,
‘we will give you thefe five remedies. T
1. If itbe but a fmall matter, and prefently comes on a-
gain, you may lift up the rulers, and that paper which they
hc;ld downa cut itfo,that fo much as you need may lie upon the
2. If that will not be cnouﬁh , you may make your
ftation-fine that you came,or elfe do come on, fhorterthen in-
deed it fhould be by 16 o 20 pole, taking the next angle upon
the fame linc asif it were the end of it; and then making a
new plot at home, your own reafon will dire& you better then
I can thew it : for it is eafier perceived -upon triall in the field,
then exprefled by word or fcheme ; but then you muft fay
down none but ftation-lines and angles. . :
3. The moft common help that Surveyouts ufe is to re-
move the paper nearer one end of the Table, and then with
a piece of mouth-glue, which they ufually carry with them,
they glue on what paper they think they fhali need, and then
faften it down with the rulersagain. . ‘
4. If your plain-Table be alfo a Pandoron, or have a femi-
circle,or aQuadrant, you may at any time either in this cafe or
cafe of moift wéather, take off your paper, and help your
felf thereby, as thail be fhown hereafter. .
5. Bythe chain-onely and your field-book 5 whereof alfo
hereafter in #s place. 5 S '
Eighdy, Before you begin you muft know, that borh at the
. ' B.2 : - begin-
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beginning and ending of everyftation-line, and every crook
of the hedge, both inward and outward, you muft meafure the
_neareft diftance between the ftation-line and the hedge ( for
all breadths muft cut the ftation-line {quire-wife ) and fo make
“two right angles at the ftation-line, and that is the beft way :

and fo doing, allthe pieces on the out-fide the ftation-line .

will be either re&angle triangles, or elfe compounded of .an
oblong and a retangle triangle : the 4res of both which is
found by adding the breadth at botb ends together, and take
- 4 of it for the common breadth, which multiply by the whole
length, and you have the content. And fometime your beft
way to finde the fhorteft diftance into an angle,is to fet up the
Table right in the ftation-line : if ftanding at the fore-mark
you fee by the edge of the Table the backer mark , -and then

.. ftanding at the backer end youfee the fore:mark, then ate

- youright in theline. If now withall one or both of your o-
ther fides look rightinto the angle, then are you right. And

all thefe lines muft be entred into your field-book, which fait .
perpendicular upon the ftation-line,every one in their orderon
the right fide of the line,and on the left fide right againft each

of them their correfpondent lengths, how far each of them is
» off from thelaft ftation.” Or elfe you may ftrike a ftation-line

into the angle and fo make ca/ewsmtriangles,but that isnotfo

certain, and asks more labour.’ S '

 Ninthly,Before you go forward you muft propeund to your”

* felf a mark togoupon onthe farther fide the greund, orif
it be quite beyond the ground, thou‘gh it be amile, it matters

" not: fothat ftanding at A youmay
- yet as near to-the hedge asyoucan; whether it be parallel or
~ no, care not. If you can fee ro fuch mark neither near. the
~ further fide, nor beyond, then either you muft fend one before
* o fick up a ftick with a cloth or paper on it; or to ftand there
till you come, with fome white before his breaft. And more-
- over fee, if you can fee fome other mark between him and you
right in the fame line, be it either lower, weed, grafle, dung,
&c to bea guide for the fore-man, to keep him right in the

line, that carrieth the fore-end of thechain. ~  Tenthly, |

ecit clear from the hedge; -
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Tenthly , Whereas you muft have ten fticks about a foot
fong apiece, whitled and fharpned at the great end, lettwo
take the chain, one at one end, the other at the other : fet the -
former take the fticks , and let him be fure to lead ftreightin
the line, which for his guide therein he hath thefe helps, -
Firft, he muft always be right in the line with his two marks How 1o,
_before him, till he comes at the firft. Secondly, after he is /¢t theme
come at the firft, let him every time he fticks downa ftic ,‘;",’;’i .
look backward to fet himfelf right in aline with thofe two. o,

And thirdly , if there be no middle-man, letthe hindmoft .

ftanding at A guide the foremoft right ina line to B: and af-

ter the %rﬁchams’ length,let the hindmoft guide the foremoft,

and the foremoft the hindmoft: for if the hindmoft fee the
foremoftright in a line between him and B, and the fore-

moft fee the hindmoft right in the fine between him and A,

-then are they both in the right line between. A and B. Then,

to go forward, let the foreman takeall the flicks, and tell

* -them at the beginning at each change, and at the end ( for the
moft common miftake is the lofing or mis-telling of a ftick )
and carry all fave one, in his left hand, and that one and the’

" chain in hisright,and let him go onftreight in his ftation-line,
not looking behinde him till he feel the chain check him, then
ftick down chat ftick, and away as faft you can run,and asyou

~ go fhift an other ftick into the right hand ready to ftick down -

. again, In the mean time the hinder-man, firft holding the
. chainin his right hand at A, let him look the chain be not
-tangled, and away ontill Be come to-the ftick, and then clap-
ping histing of the chain to the forefide of the ftick, let him
take it up with the fame hand he carrieth the chain, and away
-after his leader; And when the fticks are all run,and that they
are not yetat theend of that ftation-line , let the fore-man .
run one chain more, holding ftill’the ring in his hand; and at
~the end thereof fet his toe, there ftanding ftill; and let the
hindet-man takeupthetenth ftick, and hold that flillin" one
hand and the ogher nine in the other, and deliver the nine to
.the fare.man, fetting his-toe to the fore.-mans: then let the
. - . B3 ' fore-
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fore-man tell the nine, and, if they be right, away; if not, you
" muft meafure all that courfe-again, and feek the ftick; for you.
‘know not which of you loftit; and fo going to the end of
that ftation-line, or within fomuch of the end of it, that
you may have libertie to fet up the Table, and fee to the fut-
ther end of the next ftation-line, asyoudid at A, without
any incumbrances; which, if you work by a diagonall fcale,
may be in any place ; but if by a plainfcale, you had beft to
have it at fome even poles,and becaufe by Gunther’s chain of
“an hundred links(which is the beft way) you work not by the.
diagonall fcale, by links, but by the foot chain, by the decimall
{cale, and by poles, and parts of poles. Set that length in your
note-book, on the leftfide of the line, clofe by the line,and 2
Bright under A;and on the right fide the line write,[ fation]. -
Then go on ftillin the faid line, tillyou come to the out-fide
of the ground, which in pafture will always be beyoad the
ftation ; but in woods fhort of it. Set down that length allo
on the left hand, and the breadth from the ftation-line at the
end thereof, to the hedges youcameby on the right ; and
thendraw a line croffe over your book, and fo at the end of
every other ftation-line. But you muft not forget, that ail
along as you come you take (as I faid before ) the breadths
from the ftation-line to the.hedge, both at the beginning and
ending, and every crook both inward and outward, with their
corref%ondenrlcngths,‘ and to fet them down as afore. Alfoif
a fair plot in colours be required.it willbe needfull to fet down
the true lengths of each ftation-line to every mans hedge that
" fhoots upon your plot, befide the ornaments, that you may
~ thew part of their corners, as alfo in cafe they are their -
grounds that imploy you in it. And fometime alfo, if you are
to meafure two clofes being together, and that you would
come forth upon that point inthe ftation-line; it will alfo be
needfull to fet it down in your note-book , and often fave:
labour marking it with an X. _ :
Now if youbeginat A, and have two clofes lie there toge-.

thet to be meafured, then take up your Table there, and ha-
' : ving -
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ving turned .the length of the Table to thelength of the
ground,and proportioned the A of your Table to the A of the
ground, fet up your fights with the rulerupon the Table, and
having fcrewed it faft, curn them upon the Table, till you fee
_themark at B. Alfo fee fome mark in the clofe adjoyning on
the further fide, or amile beyond.: and becaufe. 1 fee juft.
* there begins a triangle on the righct hand, which falls fhort of
the fength of the other line, therefore [ draw a third ftations
line from A, reptefenting the right-fide line of that triangle;
fo 1 leave that clofe till f have made an'end of the other;
. fo having drawn my line AB,I go to meafuring it by Gunther’s
chain, and I finde at O of the line A B are five links to the
" hedge, 1 enter them as afore. At 2co. I crofle a path, which I
enter next'on the left fide; but becaufe there is no crook in the
hedge right- againt it, therefore I take no breadth, but write
“(path-gap-)’ At 437. the breadth is 60, Ifetthem down, be-
caufe here is both a crook,and right againft the parting of two
clofes that fhoot upon thig: thirdly, it is rightagainft a gapto
come out from the further end of the firlt linein the fecond .
clofe, whereby meafuring thatand 7. links of another ftati-
on-line,and fetting up the Table twice,that clofe will be mea-
fured, as fhall be feen anon : fourthly,it will be a good place to
make choife of, to fave us fome labour in teaching to meafure
by the chain onely, as thall be fhown init's due place. Hence
1 go onito goo. there I'choofe my nexc ftation , both becaufe
if 1 do go further, my next ftation-line,B C, will be incumbred
with the hedge, as alfo I thallhaveno ground to fet the Ta-
ble on; but here I take no breadth, being the hedge goeth out
ﬂre‘i%ht to theend : onelyI fet down goo ftation,: and then
meafure ftreight on to the out-fide go7. wheretite breddth
is 8. fo I fer'down 907. on the fefc hand, and 8 ofrthe righe,
ens, thatis, without the ground. Then having finithed A B, -
1 ftrike a line crofie the book, and fetup my Table againat B,..
and having made choife of my fcale , which 1 made no ufe of
“till chis fecond ation, I take off 9oo. with my compaffes from
the fcale, and fetitin that firft ftation-line from A, whcrc'kl;
, . ma
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make a prick, and a little roundle round about it, 4s alfo at A,
And here I write B; and now that which was forgotten at-A,
do now: viz. one thing was, to take notice what degree the
South-end of the needle bore upon at A: for if there be-no er-
rour, it will bearupon that degree quite through the plot,
unlefle yon remove the paper.And a fecond thing 1s,if youare
to give 4n a fair plot in colours_it will be needfull to firike a:
meridian-fline through the plot,unlefle you lay the North-end
of the needle upon the Flowre- de-Lice, which ,.in cafea fair
plot be required, I confefle, is the bef way : for fo you fhall
draw your plotin the field according to the four windes,
whofe borders fhall be parallel to the edges of ‘the Table.
Now having fetup your Tableat B, lay your ruler with -
fights upon the line A B, dire&ly placing your felf between
~ the Table and theend of theline, and your facetoward A,
in fuch a pofture asif you were difcharging a musket, and -
winking with one eye, having both your hands on the two
corners of the Table next you, turn the Table till through the .
fights you feethe mark at A : then fcrue the Table faft, that
it turn no more, and ‘turning your back to the hedge you -
cameby, having propounded to your felf another mark to go
to atthe farther fide of the ground, by the next hedge-fide,
~ asyon did at A, lay your ruler clofe to the prick B, with that
end next you; and keeping one point of your compafles, or
needle, or fcriver, in that prick with yonr right hand, and the
ruler clofe to it, lay your left hand, bejng fpread, upon it, and
turn the further end of it, till through both the fights you fee
_that ‘markat C, and then holding it ftedfaft with your lefc
hand draw thac ftation-line BC alfo. Now if when you
~ were at A, you had fet upa mark at C, and anotherat D,
and firoke A'C and A D: and thus now alfo you had here at
B ftruck B D, as well 'as B C, being the clofe harh but four
angles; you need not have fet up your Table any more, no,
~ though you had but ftruck A D, nor yet have meafured any
more of it, if you be fure the hedges be all ftreight, ( which
- isfeldome feen in antient inclofure) and thatthe marks at ﬁ
S . - . an

-\
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and D be fet juft in the angles.. This way, I confefle, is. fome-
thing quicket then to go.round:abeut,but net fo exa:yet this
way one M. Skefipard of Maldosin Bedfordfhire ufed, who

formerly was my Scholar, dnd'who oughe Redéurs-Parfonage
in'Hartfordftire, letting every man his tythes at two thillings

per. acte.commmunibus anwis. He took me along with him, and

cach of us a plain-Table;and finding almotft ail, four-corner'd

-clofes, and fireight hedges, wemeafured but one line in each

‘ground. Add indeed , where breadth and lengths. are near

equal, there will be no great daniger; but where there is muth

odds, they will make fach acute angles, that there will be o

truft to them, the lines ranning fo oae in another, asit is hard

to fay wherethey cut; and ‘there fore:fuch ashave ftaffc cheir

Books with!fuch. whims : - B PN N G

fies, fhall give me leave :
tolauglvit them, Some: . - /1 ¢ s
fhew how to ‘meafure .. /. - =t
the depth ofa Weli(bue " ./ it
thatisnotﬁeﬂ):_bgpthe? Ly 53
plain-tdblé;others mtb?u AR L
to meafure a ‘piece: of s ¥ "

ground at twe ftatiens,: « p .
5o 10 pole atunder - 1\

in the’f.middkz,ofv»zhc‘,_-‘;,;"?!;.:‘ N
- ground; butthere isne; =\ .11
- trufteo-any of thofe: o )" 4 o - b
ways; thatgivefuch ae  { o~ -
cuteangles. Letthétalk - ~7"3"

of néver fo.many ways,” .\B ' :
this one way ‘of,geing: " -1 i
round is inftar omsinm: > > -
‘Whether they take the © -
line A Bor CD. in this. -
- firft figure for theirfla< = = R
. tion-fine, theyfhallne. .. 7 7,000 v
ver make good work of it: And' what ‘wilthey do infuch 2
figure as the fecond ? . C T Icom-

o

s Al L]

C e
f;l e wmseme et ®

‘



18 The Faithfoll Surveyosr. -~ Chap. 3.

I confefle, in fucha cafe asthe third figare, ifthere bea
trapezsum on the out-fide of my ftation-line, fuchas CDEB
F; & fuppofe my ordinarie fation-line to be A B, fometimes
Fule thisway. Right againft the hedg C D, I fetupthe Ta-
ble at Ajand having placed the Tablein his righic ficuation, X

ftrike thefe three lines, A D, A E, and A F,and thenmeafure -

on from Ato B, and then fet up again, and then againI
firike BC, BD, and BE, and never mfeafure any of thofe
fix. And after the fameé manner, if I have & good farge trian:
gle onthe out fide of my fation-line, if my ftation-line be

oae fide thereof. But inthis cafe, when1 come at home, if

1determine to keep.my note-book and to draw a plot of it

2Q or 30 years after; Ithendraw the Jike figure in my field-
book inits proper place, with the length of pach” line, and

.the fcaleI wrought by. N
I once was asked by a famous Mathematicign {(Bat I for-

-bear'to ramehim) what inftraments. I ufe to meafure by? I

told him, fometime by the plain-Table, fometime .the Theo-
delete, fometime by the Quadrany, 8x. Qigthhe; Thereis
a deal of lumber indeed: T'le carry nothing bunian.bigh: food
. -afield, and with two fticks a crofs Llefisid upon: that in
the pidft of the field, andtakethe diftances to-every sngle,
-and J*le meafure “chree acresto your oné. Lgavé him his fay-
ing: rifum teneatis amici, bur’truly: Iconld mot.: Buelet us.
to our work again. Having novg:t‘ yout {iation & drawn.at

‘the lines you willdraw, and drawn a: line crofs your sfield-

book, go on o meafure -the ftation-line B C, wliere. the
breadth at o.1s the fime which was your diftance in.your Jaft.
flation-line betweén 900. 1hg, fation; and 907 ont: viz. 7.
fetit down on the righe-Gde of the down-right lincunder the
overthwart line in'your hook, and o in the lefi-fide, thengo.
onat 100 ©. at 350-C.at §60 # [qmare froke into the augle
30.at §63 4 farion C 568 our. Now having finithed thisline,
take again the diftance between B C, §63,upon the fame fcale
you took your 900,and fetit on your . plot from B, Thenif
yor did nex fécupat A, oc if youdid motdraw the fine: D ‘A

. - when
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. when you wére at A, butthat there wants two ontfide-lines
- todraw ftill, then fet up -your Fable again at C, and laying
your ruler ¢a the line B C, turn the Tabletill through’ the
fights yon fee the mark: B ; whichif you do, then fee if the
South-end of the needle do. ftrike the fame'degreeit did ac A
and B:if not; there is fome fault, which moft commonly is in
the{:a& linefave one, and muft be recified before yon go-
farther.: -~ - . R .

- Butthereis afecond way of tridll infinicely better, which
1s this’, Having placed C B-liie right upon’ B, fay your rules
upon thetwo pricks Cand A, if then through the: fights you
fee A, all isright; if there be afault, it iscommonly in the
. fength of the laft ftation-line fave one; which if you: came
contra Selem, and your fightslook on theleft hand of A; yous
book is more then your plot, & wice verfd. If you have re-
&ified it, fet out your next. ftition-line C D, and meafure as
afore, and make your ftation, if you can fee A, at the very
- end, and can go free from all impediments: elfe make it Thert

~ as afore.' Ahd then begin to meafurethat C D line, haviog
drawn a line crofs the book, fay ate, §.at 200 40, at 200
10,at 656 omt ,fation 12. Where youfee, becaufe I need not
to fet up my Table any more, for there is' but one line more to
‘meafiire;therefore I drive the ftation-line C D to the very out-
fide; fo 1 take the whole length of the liné where my breadilt
is 12; This léngth 625 T fet on the plot from Gté D, where
1 make a prick within a lictle circle, and write D: -then before
meafure tﬂe~ laftline D A upon the ground, 1 meafure ic firft
upon the plot, fetting one foot of the compaflesin D, and the
otherin A; and then applying that diftance to your fcale, that
'will give you thetrue length of the line D A, before you mea-
furéit. So that when you have meafured it, if the line on the
plot and theline on th ground agree, then allis right ; and
" this we call the true fhutting of a plot, which if it agree with- .
in a pole, or 20 links, moft Surveyours count it well fhut: I
think it too much, neither do 1 remember that ever I miffed fo
“awch inall my life.  1once meafured awood called Horfley-

C2 wood
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aood in” Luton-Parifh for .Judge'[‘rméy, where one Mafter

Lawrence was my Antagonift.for.$¢. Robers Napier: be-puts me
" to meafure it, and he goes by and takes the angles as L drew,
a#d fet chem down in his field-book; but feeing - that we gere
forced to make 14ftation-lines., and hilly ground coo , he
offered to wager five fhillings, chat I thould not {hut within -
fivepole ; 1offered to acceptit:in regard whereof atthe laft
ftation, I giving him the diftance on the plot, would needs fet
my Table to try what hopesthat gave me,and finding it firoke
right .upon my A, <Lkhen offered .to take his wager, to fhur
within a yard; but E-aifs'd nota foot. We two had been. four
titmes- Antagonifts for the fame men before, one after another,
and our.greateft difference was never but five pole-at 3 time in
fixty or feventy acres.. - e R

- We will give you now- an example of tlie Field-beok, and

plot of three clofes lying together,, partlyreall, and parsly
ﬁlppofed' - ¢ S R R T/ TH
;T o -y /}ertw{c“.?,”;"‘dﬂfbiﬂjhne 21. 165‘6‘:} .;j;_‘,;, ;;1
. Meafured by meG. A. three clofes, called ;[Mn’):_f;l,b o5,
. Ifor A:B, fobs Dampos for g'. D. uponb%mcﬁaié,fx L.di

reoyr, 1 begin with the Eaft-clofe at North-Weft , going

somtraSolem. - 1ot S Lier Lygeeia
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make in ftead of that line IL ? Likewife we muft make three
for C D; yet thefe are nothing to Hockley-brook. ~ .~

- Befides, in working this way my: ftation-lines cut one ano- )

ther more perpendiculat , :thén-any other ‘'way whatfoever,

which & much tobe regarded in working by the plain-Table. -

- The onely way to take an-acute angle, is with graduated in-

ftraments o take the quantitie of the angle, and to calculate

itby fines and tangents by the do&rine of triangles; but he thac
h that way to work,, may chance to meafure ten acres,

whileft another doth” an hundred. Adde hereto that I can

more eafily fee every crook i

any other way. : 4

R -_*",, - 14 of Plot:t"”g a
A any field-book but plot as they go by the plain-Table,be-
caufe they fuppofethemfelves to go in the hedges, and there-
fore allow 2. paralted from the hedgle; butif at any time thew
cannot go parallelby reafon of houfes, waters, buthes, or the
like,thien they ave thuch troubled, and muft of neceflity plot as
they go; for want of a field-book: whereby they fpend much
more rimeabroad, both they. & their helpers, then they need,
&iwhichchey chémidives might do in.half the while at home;
befides that, the leaft mift «drives them out of the field : for
though' they could meafure by the chain onely ( whichIam
fure. was never heretofore publifhed by any, but hich ever been

_thounght a thing impoffible to plot and-provea plot by : of
whith {God willing) hereafter; ) yet.canthey no way help
themifélves for want of a-field:book alfo; the form. whereof
being already laid -down uato you, together with the plot to
which it belongéth, being gompared together will dire& you

- betterthen many words; yet becaufe I defire to make all

things fo plain, that-we may be fure you can ftick at nothing,

>

we will lead ' you through one line, and thep fumn you foot~
loofe. lead’you ough onc e, andthen jun you foot-

-

hedge in going round, then -

- THey that ufeco gé ‘para o‘ the hedges do feldoﬁ:_é ;lfe '

e e
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Firft therefore, if you have notyet dope in theifield and the
weather ferves, & yout helpers are ¥eady, .then take your plot
off your Tabley and cover it, with 2 aew.fheet of piper3nd a-
wayinto the field 5 lofe go.time:there , efpeciallysf youace
far from -home; for yon may- plot & caftar. all times at liome,
but you cannot always meafurein the field. ‘But if otherwife,
- then take your: Table from his- foot, 8 the fockes from the -
Table & your plot “fill-upon it; fay.yow -field:hook. Gefore
ou, and take your -fcale and. compafles in your hand, and-
Lgining:at A, boiofyour-hopk and plot,. feeing. 5 (which
fignifies 5. tnkes in breadch) s right again(t A.on thevighs-
fide of theline, and that you go contra Solems, which gives the
hedge you go by to B on the-right hand; therefore take thofe
5 with yourcompafles from off the fame fcale you laid down
your ftation-line by, and fet them from A to.th right hand,
which although you work.by a fcale of 8 or 10 in the inch,
yon cannot take with your compafles;: thecefore” ghuefs ae .
them, and then make a prick. Next take with your compaffes
your next length on your left hand; whichis 200,. thak fotin
the ftation-ine from A, thdrid fet one footlin:A (asydu:muft
doe likewdfe with aH the other'lengths) add the: other -where
~itfalls in the faid ftation.line':toward B, butbecaufe there is
no crooke of the hedge, either inward or outward, fave only
" the path, which thewes that these you cros'd the path, there-
- fore onely drawa firoke; or tworif:it :be: broad,' crofs 2hé
ftation.line. Then take your next length 43 5 and fet. it likewdifd
~ inthie ftation-line from A towards B, and for that a<
gainftit you have 6o breadth, therefore take 60 and feton -
the right hand of your flation-line, and becaule I fee alfo
(bedge ). it tells methata parting hédge of twoclofes fhor
right :againftchat 60, cherefore I give a littletouch withmy -
pen, till I'comie to fet out the reft:of itin the other. clofes.:
My next length, being my ftation 900 B, is fet out-already.
Laftly, becaufe my ldft lengthis 907, thatis-7 beyond 900,
and that the breadth againtt it is 7 alfo, therefore take 7 with
#your compafles, and fet it both forward and on the right-fide,
PR : ¢ 311&
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and thus have yoa pricked out the hedges againft this ftation-
line. Now you muft draw lines with your fcale and comipaffes
_from pricke to pricke, and then with- ink: fo thefe parcells
" between the line and the hedge muft be additions to that
within the ftation-lines to this fir(t clofe; but fubtra&ions from
the other where one ftation-line ferves to two clofes, asthat
partof AB from A to 435 dothboth for this and the next.

- CHAP. V.

C Of calcnlation or cafting up.
T he fignres or parts to be meafured are either fquares, ob-
longs,triangles or trapezias.fuch as are compounded of an
oblong and a triangle. For the fquare, and the oblong, one
rule may ferve both, viz. multiply the breadch in the length.
Triangles are of divers forts, we make ufe onely of two the
re&angle and the fcalenum, the reGtangle without the ftation-
lines, the fcalenwm within. For the re®angle and trapezinm
one rule will ferveboth,at leaft thofe sr4pez & which have two
right angles atthé ftation-line. Add the breath at both ends
together, take half forthe common breadth, & multiply it by
the length thefe breadths and lenghts our book will give us. -
For fcalenums within the ftation-lines the way is thus. Look
how many angles your ftation-linesdo make,fo many triangles
will there be {fave two, bydrawing diagonall lines from corner
to corner; thefe diagonalls are fitteft for your bafes: unlefs
if it be a fingle triangle, then commonly the longeft fide.
Take the length of your bafe therefore with your compaffes,
and apply it to your fcale, and whatit gives fet it down, take
alfo thefhorteft diftance between the angle oppofite to that
bafe and the bafe ic felf, apply italfo to the fcale, and whatie -
ives fet down alfo, now take half the bafe and all the per-
-pendicular, or half the perpendicular and all the bafe, and mul-
tiply one by the other , fo have you the content of that trian-
gle. Butcommonly where there' are more angles then three,
one bafe will ferve two triangles , and add both pérpendilcu-.
D ars -
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lars together, and take half of both and the whole bafe, or
" halfthe bafe & both them, and multiply: fo have you the con-
tents of both triangles.

And thus fhall you caft up all your out-borders, juft as you.

found them by the chain; & many times che bafes of your tri-
angles alfo. So that by this way it is itpofsible to fail much,if
any heed be taken ; whereas by the common way of plotting
without a field-book it is almoft impofsible, to come near the

* truth; efpecially workingby fo fmall a {cale, as1 have known
fome do, mixing thofe crooks without with the triangles with-

in: fo that they lofe wholy the benefit of their meafuring by

~ the chain, not taking one line as they meafured it, they truft
rather to taking up their out-fide lines by the fcale and .com-
pafses, then to their chain: & yet they will confefs, that with
the fcale of 32 inthe inch (which 1 have known a famous Ar-
tift ufe inno great ground ) that they cannot diftinguith a
uarter of a pole. So a quarter mifs’d at laying down, and a
quarter at taking up, there is half a pole mils'd in the length
of each perpendicular, and asmuch in each bafe, and thefe

multiplyed, 1 fee not, but a man may pafe a ground as near the -

truth as they. And thusin general. : _

. We will now come to the particular parts, and firft of the
outfides. Wefhewed even now how an oblong muft be mea-
fared by multiplying thebreadth by-the length; and likewife

the retangle triangle, and trapezia, by adding bath ends to.
gether and taking the half for the mean breadth, -

> Now thereforein the firft clofe begining at ‘A fubtra® the
firft length o out of the next,againft which you find a breadth
Viz.43 §, there remains the length of that retangled rrapezinm
- 435, and for-the breadth of it,add the firft breadth 5, t0
the next 65, it makes 65, thehalf whereof is 32 2, which

multiplied by 435, gives 14137, the content of that rrapezi- '

#m to be fet againft the latter of the two numbers or breadths
60. Where note by the way, thatyou fhall never have any

other fra&ion to multiply by but 4,and for that you muft work

from the left hand to the righe, faying, Half4is 2, half 3 is 1,

half -

el .

e m
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half 15 is 7, as here you fee. : 435 -
Thenagain take your laftlength 43500 -~ 32

of ¢o7 (for you have no breadth at 900) 870"

refts 473, the length of that srapezism, al- 1305

fo add your two breadths, 60 and 7 toge- 217

ther make 67:( for every middle breadth of {1, ;.
each ﬁqtiogzli(ne muft rge twice added fave JA137__
- where you have two feverall breadths fall in one place, as in
the line C D, where you have the length 200. twice together)
the half of 67 is 33 %, by which multiply 472, facit 15742
-~ to be fet againft the latter breadth 7. Then go to the fecond
" line B C, where-the firft length is 100 , the common breadth
33 gives 350, and fo go on according as the example gives:
- then-if you.add all thofe primes or fquare links into one
fumme, yéu fhall finde it %o be 403 46, that keep:ill you have -
caft upthe triangles within the ftation lines, and likewife alt
the other flabs. Therefore 1draw a diagonall fromA to C,
which will be the bafe to both triangles, and half the length
is §04.. the perpendicular falling from B is §14., that from D
is 494, the fumme of hothis 10c8. then thefe multiplied, the
fumme of both perpeadiculars by half the baf¢, or the whole
bafe by half of them; it gives §08032, which added to the
fumme of the borders 40346, it makes that firft clofe to give
548378 fquare links in all. Now to bring thefe links into
acres, you need but onely cut 6ff the five right hand figures,
the reft to the left hand are acres, viz, five acres: the' reafon
is, there are 2§ linksin the lcnﬁth. of a pole, that fquared gives -
625 fquare linksin a pole, and that multiplied by 160 ( the’

les in anacre ) gives 100000 links, by which divide your
%rmme of your links, or forthe five cyphers cut off five pla-
ces, the reft are acres ; and the five fo cut off are the numera-
tor of a fra&ion of an acre; whofe denominator is : coooo,
So 548378 gives five acres. :

Now.to bring thefe five figures into poles, you may either
divide them by 625 the primesin a pole: or elfe multiply thofe
two of the five nexc the left-hrand always by fix, and fet them

: D2 - aplace
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- a place nearer the right-hand, and then add thofe two which
you multiplied, and the two which arepnder them together,
and increafing them fo many unites as are fixesin the next
two, and you fhall have 7 poleand 253 links.. " o
If now that when you have caft upa clofe you have more
then half 625 primes remaining; ordinarily it is accounted
_ for a pole: if lefle, chen for nothing. But if you have more
clofes adjoyning,you may reckon it with the next clofe. Sup-
pofe your ground hath the out-fide of this fortn, whofe ftati-
on.-line is A D, you may fetit down in words thus in your
note-book. At A itis 1atothe brook from the ftation-line
o,atBwhere Thave A| oO10 Y
gone 20 polein the g | SN o= 9
ftation-line , there 20 afquareline Z XS F
is a fquare line toa  C| 3010 . -

crook ftroke with D ' :

the edge of the table, ' G

inwhich at 15onthe W\ o>\

lefthandis 20,at 28 R VNG '

is 25 on the left e e . )
hand, and 15onthe ~ © \\ ) '
right hand, at44is 8.

28 on theright hand, '

at 56 is 33 ontheright hand,at 70is o, onthe left,and 30
on the right hand : thenat 30in the ftation-line is 10, at .
which 30 allo I ftrike a ftation-line forward, which when I
have ftroke it, I finde the fore-moft acute angle by my fcale of
“chords to be 70 degrees, thatalfo I enter in my book: by
help whereof and a diagonall line from angle to angle, I can
draw the plot of any ground, though many years after, with-
out going to it again. R - o
- And after the fame manner you may plot and fet down fin-
- gle lands in the common-field, of a clofe that is narrow and
long. ‘ . ‘ B

CHAP.
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| CHAP. VI \
: - ‘of_ mfa[uring a wid. o

He difference of meafuring a wood and pafture isin thefe
Ttwo things:-Firft, in pafture you meafure on thein-fide,
but woods onthe out-fide. Secondly, in pafture all your ¢ra-
peia are to be added ro that within the ftatjon-lines, unleffe
your ftation-line be int ning , butinthis to te
fubtratted.

of grotmd.

£ "\F this there are three degrees , eachmore difficule thee
other. The firftis whenthe length of a ground is gi~
ven, and a given .quantity defired , as if you would lay out
two acres.of grafs in a pafture which is 36 pole long, and you
“defire the breath : Firft, I turn my two .acres into fquare
. links, it is 200000, which I divide by 900. ( for 25 times 36’
is900) it gives 224 %, the which if youdivide by 25, the
links in a pale, it gives 8 pole 22 % links in breadthy and this
needs no plotting. Or, if you would do by the foot-chain, fay
two acres is 320 pole, thatdivided by your length 36, gives
8 pole and £, which abbreviated is§: and to know how
many half-feet that is, becaufe there are 33 half-fect in 2 pole,
therefore 1 multiply 33 by 8, facit 264, that divideby'o, '
gives 29 half feet, and 4-or §, that is, 8 pole, 14 feer,
8 inches. - o 3 ~ o
. Secondly, In paftare-ground, fuppofe a pafture with crook-
ed hedges is equally to be divided between two men, Firftl -
plotitand find it 52 acres, 2 foods, 10 pole, that is 26 acres,
1 rood, § pole a peice: I ghuefs as near.as I can to ftrike a line
over the middle of my plot, but meafuring one eadupon the
plot, T finde it wants 264 pole of his due; therefore I meafure
- the length of the dividing line, which I finde to be 56 poles.
Now to work by the decimal chain, [ multiply 254, my poles
- : D3 ’ wanting,
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wanting by 625, the fquare links in a pole, they make 1650c0.

likewife 1 multiply 56 pole, the length, by 25, the linksina
poles length, they make 1400, by which divide 165000t
otes 117 %: thatis 4 poles 17 £ links. Bat by the foot-
chain, if you divide 264 by 56,it quotes 4 poles and 43: which
; to bring into half-feet, multiply the numerator 40 by 33 the
4 feetina pole, fusit 1329, which divide by 56, it gives 28
halffeet and % of a half-foot, in toro 4 pole,14 feet, 2 inches
almoft. Andfo much muft youremove your dividing line at
both ends: and this may be done as well on the out-fide as on
thein-fide, ,

Thirdly, To divide a ftanding wood of 2co or 3co acres,
and to drive a ftreight line from a mark on one fide thereof
to any mark on the other , though the wood be twenty years
growth, and a hill in the midft; A rare fecret. ‘

- Be fure to plot and meafure enough, or more, then you de-
fire to take out of it,and where you intend your dividing.line
fhall come, there, in your ftation-line, on the firft fide fet a
mark, keeping aifo good marks at every ftation, fo going on
till you be fure you are far enough on the other fide alfo. Then

draw " your dividing-line by ghuefs, keeping one end thereof °

ftill upon the mark inyour ftation-line, then meafure that part
upon the plot, asinthe former ground, and add or fubtrac
from your dividing-line as before; fave thac here you need not

remove the further end, if the difference be but fmall, but dou-"

ble the breadth at the laft. Butif you rather think fit to re-
move both ends, your beft wayisto doit firlt on your plot,
and make that perfet, and then draw your new line quite

" through to the ftation-line on both fides.. But there is the

‘myfterie, how fhall T give dire&ionshow inmy abfenceto
drive a ftreight line crofs the wood froma mark in this ftati-
on-line toa mark in the other on the other fide, through
ftanding wood of 20 years growth, and a hill in the midft, as
oncel laid out €o acres of wilfteed-wood being 160- acres be-

* tween S*. Thomas Hillersden and §7. Oliver Luke; and ano-

ther time in a wood at Hytchin. But not to detein you, If you
: work
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- work by the plain-Table, look which fide is cleareft from im-
fments, that you may go fome 10 or 12 pole ontward from
the wood then fet up your Table at that point in your ftation-
line, that your dividing-liae falleth upon, & laying yonr in-
dex ori the laft ftation-line, turn your Table, till through the
fights you fee either your laft ftation before that, if it be not
too near, and having lengthned out your dividing-line as far
as poflibly you can, {ay your éndex epon that lengthened line,
tarn your back to the wood, & fending one before fome 10
~or 12 pole, let hit there move to and fro fidewife as you fhal]
dire him by looking through the fights, and then at both
your ftandings drive good ftakes, or lay ftones, or make holes;
foa line driven through the wood continued ftreight with
thefe two wallcarry you to your firft mark in the other fide,
ifyou did not remove that end; or if you did, thento that
mark ,where now you muft fetit: fo that look how much yon
removed it forward or backward in the plot, fo and fo much
muft you remove it here alfo; and then feta good mark here
alfo. But if when you bave placed your Table on your ftation-
line as before, there is but little fpace left to draw your dire&-
ing-line, you may, and indeed far better, lay your index all
along your dividing line and by it dire your man. '

CHAP VIIL

To mafa}e ‘arable.commor-field-gronnd. .

IN divers countreys much arable lying in common fields Iy-
eth infmall parcells, fome places anacre, fome places half
an acre, and fome placesa rood, and that fo crooked, that
none will defire a plot of fuch ground; yet, forasmuchasa
man in time may have his rood grown to half arood, by his
neighbours plowing of it away, and to find at any time af-
terward, if it be fo diminifhed or not, and in what place: you
fhall fetit down in your field-book in this manner. '

- ‘“ Chefterton. Eaft-field it Broad:oaks-farlong. Begin on
“ the Eaft-fide of the furlong three lands per eftimate E!l\‘r:lef
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‘< half-acres. T A onthe Faft, GD Weft, coppy of Dame

* _Anne: begin North at 0,1¢6 at 400 163 .. at 400 more 107,
“ at 346 ont 100, conteining 134500(chat is)one acre 55 pole
« 125 links. Onerood more in the fame furlong. R N. Eaft,
«J. D. Weft, free of S. fobn's: begin South at o, 24 at 400,

“ 27,at 300 more 28, at 244 more ox¢ 30. Content 25526

“ ( that is) one rood, one pole feré.

Note that in this kind of ground where we fay (ato) we
mean two or three pole within the land'send : for there is no.
certainty in taking the breadth at the very end, for the turning
up the plow will get or lofe egregioufly. Moreover in fuch
ground the beft way is, the leaderto take all the fticks anew,
every time you take a breadth, which had beft be not above
400 or §00, efpecially by the foot-chain, at 16 or 17 pole, as
eafieft for account , unlefs the meafure or decreafe of the land
requires otherwife. - -

CHAP. IX.
Of hilly-grounds. »
F a ground have the bottome and top-lines both level, and

both fides rifing alike, itis to be acccunted but asa decli-

ning levell, and to be meafured asa level ground.

‘But fuppofe a ground be level atoneend, and both fides,
and rifing in the middle, and a hill rifing along up the middle,
as the Lady. Farmer's Wafbrods-wood in weftoning-Parith in
Bedford(bire: or perhaps two hillsrifing,one towards one fide,
and another towards the other,and a levell run through be-

tween them; thisis far more troublefome. For if you fhall

begin to meafure and plot your two levell fide-lines, and levell
end-line firft, and then meafure your line at the other end,

" it will not lie between thetwo fide linesby a great deal. A.

gain, If you fhould fhove out thofe fide-lines, that you might -

lay that line at the length you meafured it, you would drive
the hedgesinto the adjacent grounds, and make them too lit-
tle:as fhall apzar. Bicif you are to give a fair plot of a

. : | Lord-
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Lordfhip, - where divers grounds border together, your plof
muft be according to the fofm , and ‘yet you: muft. write
down the true quarttitie tog. ‘An'ci becaufe we canrot repre-
- fent-a round-folid upon a flat paper, therefore we muft content
our felves onely with the lines of level forour plot: which'
how they are obtaired we will hete fhew three ways.

Fieft, by a Quadran{, ova f¢mi-circle (choofe which you

will, they. work both alike) made for the fame purpofe: (made
by M. Hayes at the'(¥ofs5dig gers in Moore-fields) the ule of
it isthus. Syppdfeyou ftand at the foot of an hill, and fetting

a mark -at‘the top™ef equal height with your eye to the .

round, fefting it level onyour Table, by help of the plum-
: Esc‘t,'f yoi?‘}ee through the Nghts the manyk atpthe top of the
hill, you khen look what degtqesaee cut in the limbe, which I
finde, fippofe 34, thenl meafure upfo far as the hill keeps
thacfcgntling of tfing, fappofe 35 pole, keeping the edge of
the ftandard at the 31 degree of the limbe;. Ifinde that
35 of the ftandard cuc-to the 29 line of the.plate, which is
thefine of levelthat you muff plot, though you have gone
35:al chefe I'enterinto my field-book. If the hill ftill nfe,
you muft fet again, and as it rifes, or falls, fo you muft alter: fo.
far as'it goes level, pl tit aslével; and whatis hilly plot it as
hilly. And what is here faid of going up, the fame under-
ftand of going down.. e
But never go about to caft up by this plot, theugh you have
fhut it never o true: asindeed in fuch a cale it is very ticklifh;
therefore in this cafe we may well allow to mifs a pole or two -

in fhutting, and yet account it we!l done too. But for cafting

it up, this way thatitis meafured helps not .to the finding- the

* true quantitie, though the extending that laft line doth come
near to thetruth, and. mayindifferently fervein cafe of let-

-ting, becaufe it always is a little under the length, as will ea- .
fily appear in this diagram, . ' '
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* Suppofe this trian- B T

ated figure ABE. - - \ SR
ﬁujGF to beore half | v jC : ‘Tn .

of the fore-faid wood, A
& that ftandingat A,

. 1fet up my Table with
the fore-faid Qua- ..
drant upon it, ém% , ‘
locking up to- . -G _H N
finde 1t to afcend 34 r G : , | -
degr. meafuring from. S S

. Ao C, 1 findeit 35

. 734 - 29% —_ N
pole: fo then keeping the ftandard at 34 of the limbe, 35 of
the ftandard gives you both 29 4 for your line cf level, and.
19 % both upon the plate at once: viz. A D, the line of level,
and C D the perpendicular; now if youadd A D, and F G, to.

gethér, being right angled at G D, and multiply the él?-

thereof by D G, you fhall falt fo much too fhort,by how

much the maltiplication by your D G, is fhorter then it ought.
to be: forinas much asF His level, and A D fo much rifing

- a8 D C, it muft needsfollow, that G D rifeth up to C, as ap-
pears in the other figure. For it is the Hypotenufe to G D, a
Bine of level, and CD a perpendicular. ,l?or fuppofe GD and
A Cinthe firft ﬁgurcto beboth of one length, viz. 35 ‘pole

a piece, and G Din the firft figure, and A D in the fecond be -

all one, asif it were the line of level; but nowif you lift up
"ADto AB, it will not reachto C, by the diftance of BC
inthe fecond, viz. § $; for if you fubtra® 29 § out of 35
which is A B, there refts B C, viz, § 3 : fo that your triangle
G'ADinthe firft islefs thenthe sriangle AD C inthe lﬁ-_

' ' ' ~cond,



cond; by thettidngle B CD .in the.fecond, which- comes. 0
near §opole in that triangle. But hereby you fee, that havin
this level plot, and your degrees afcending, and lengths o%
your lin¢s afcended, you may 'finde our your perpendiculars:

~ #nd by'them,and the lengths of fuch lines as fhoot upon them,
* 1mean, having the height at_both ends, .which you thall al-
ways take in going round, you may both finde. the afcents of
thofe crofs lines, anddengths of them -alfo by your Quadrant,
without meafhringthemby the chiain. For t{is inflryment ha-

* ving the ahgleof afcent Sv whofe complement is the angle of
defcent ) and: any oneof the three fides of areQangle tri-

- angle doth give you boththe other, always making the ftan- -
dard the Hypotenufe, and having any. two- of. the fides, it
givesbotlithe'angles of afcent, and defcent. -~ .

. .Secondly; To work this by the limbe of any common Qua-
drant. Take the angle of afcent as before, and meafure the
afending line A C, let the angle be 34, and the line 35, as be-
- fore; and I defire firft che line.of level AD: fecondly,the per-
pendieilar D C. Firft draw. the line A € upon the centre 4,
making the angle A 34 degr. which is dene after this mannet.

. :

A ey D
Take 6¢ from the fcale of chords, with that “widenefs fet one
footin A, and with he o chertran the arch D B, and' take off

B E2 - -, 34d.
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34 °d. from the fame fcale of chords, and fetit inghe.faid
aran from. Bto D, then .draw the. bne. A D, then takey 17 &
being the half of 3%, and fec fr.m A to E, and again kom B
-to D, making pricks in .E-and D. :Keep one foot of :the:com.
palfes at E, ahd with. the fame - widenefs. make a- prick at' Dy
and anether at C.fo thaltA D. be.your line of jevel, and D C
* the perpendict lar; both which.if you rake'with your compaf-
fes, ‘and. apply to your:fcale of <qual parts, you fhall findg
A Dthe Line.of level, to be2y £, .and-C D 19 3; asafore. ..
- If an hilt ron ftreight along a ground; if: by one fide ic wil}

be a mere declining level, f chrough the middle it will be two

declining levels, and that line fo running glong the top will - '

be a line of level, and equat to-thie line of Jevelunder icstheres
~ ~foreif youadd bothrends togethes, as'you meafired them, hy

thie chain, and mulciply balf -of them by the lepgth of. that -

fine you have the content;if it be of 'e%ual-_hgigbtfat both
ends. - Butif itbe unequal at both-ends, though it be a decli-
ning level, and have more then three angles, yourbelt way is,
" o pareivin feverall triangles; whofe Hypotenufes- and per.

. _ pendiculars youmay finde by ‘either of the- t.,W:?for_m!:; ways; -

without meafuring them by thechain.

. Thiedly, :fyou have no Quadrant, nor plain-Table at all
faveionely the chaid, and any board of a foot or 14 inches
"long with ojie ftreight edge of ten or eleven inches broad;
drawa ftrg"?ht lineclofe and parallel to that fide,and near one
end thered

banging-on it; then if youaréat the bottom of the hill, and
look upwards, turn thac end with the plummet from you; but
if yoware at thetop, turnic towards you ; and as you efpie

ftick a printhe line with thread and plummer

the frfark, lec a ftander by (on that fide the plummet ison) lay: -

his hand gently on the bottom of the board, ‘and with his.
thumb preis downethe thread, there holding it till you have
made a prick right under it, in a good large tran firft drawn

with 60-0f fome-large fcalc of chords, whofe center (hall be

the hole where the pin fticketh; then take with your compat.
tween the faid prick in the faid tran, and che -

Ksthe diftaace
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beginning of thefaid tran, and apply itto the fame fcale of
chotds you drew the tran by, ie-gives the complement of_ the
angle afcending, wiz. the d-grees of the angle defcending.

. But.f you are atthe top, and look downward, it gives tlie
complement of the top-angle, and degrees.of -the bottom
afcending. Butif you willbut ere® a perpendicular upon the

fame center, and take the di between the prick and ir,
it givesthecongrarys-- A . :
¢ .
/ . S
A T
Qf reducing a wsfr to a leffer.

: A Lthough *theére  are fev: ays of performing this, as
L Alikewife of alefler to a greater(whereof there is great ufe
inturning ftatate-meafure. into the eighteen-foot pole, &c.) -
. we w.ll lay down onely thisone generall rule. - :
Firft, begining at any one angle, asat A, andfo goround
in order fromangle toline, and from line to angle: Suppole
the plot' (A) ro make another, viz. B buta quarter fo bigs -
yet like ic both in form and content, onely itisgdrawn witha
fcale of half that bignefs;for & the bignefs gives but £ becaufe §
of 4 is but 4.and fo 4 make but § part fo b:g, becaufe 3 of § is 3.

Lo F o—" »‘,*:B |

“Firft draw the.line A B of the fignre B, reprefenting the fine
A Bof the figure ‘A, regard net though it be as long as it or
_ longer:at the ¢nd thereof make a prick for a ccnt‘cr,agd write,
o . - ‘ E3 =~ . o
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or fuppofe (A) to be there written, then open yonr compaffes -
to any widenefs, as to F in the figure (A) and ¥ran F G; with
the fame widenefs do the like in the figure B, take F G ini the
Figure A, and fetitinthe figure B, then takeeither 4 the line
A B ofthe figure A andfet it the fame way in theline A B
in the figure B: or elfe take half the length thereof from the
fame fcale the figure A was .. . T -
drawnby; do the like by the - BN\,
angle B, asyoudid by the an-
gle A, and likewife by the line -~ "\
BC: and foangle after angle,
and line after line, till youn have - g
'doxlle. ';‘&nd thus :na you make eate S
a plot bigger or lefler, as you pleafe, onely by changing the
~ kale, yet the ares, or coZtent, will‘betg-:lzme, asgbcgior,e.'
. But if the borders of your plot be very crooked it wil be need-
- full to draw ftreight lines, either within or without both.the
plots, like ftation.linesin both the old plot and new, and to
take the crooks from thofe, juft as you did in the ficld, if you
will have it ®quall in bignefs to the other, and that your
ftreight liries be of like length in both; then fet the fame
widenefs in your new plot from your_ftation-lines, each as
gainftits proper length: but if your new be bigger or leffer, -
then apply thofe diftances to your feate;-and take 4 or $or-
more or lefs, according to the proportion of yourtwo plots. |

Or Secondly, If you defire a-plot equall to another; you
may oyle a-paper, drie it well, then put it over.the other plot,
that it ftir not, through which you may fee the lines on the
neathgt plot, then draw them with your pen on the oyled pa-
5“2.4. -takeéit off o prick <, then pouncha new paper &

raw it. G '

Or Thirdly, Having drawn a fine réprefenting A B in your
new plot, take the line A B off theold, either all, or 3 or
according to yowr defired. proportion, & fet it on -the new.’

~ Alfo take the proportion of theline (A E) 4nd fet onefoot -
_in (A) and tran where you think (E) will fall in yournew.

Take
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Take alfo the-like proportion ~f the diftance of (B E) and
fet in the faid tran, and fo you have (E), thefame 2 diftan-
ces willfet out (D) alfo ZD and B) willfet out (C)and fo

i

you have-all your angles, then draw their lines, and you have -

. your pl'o:ideﬁtcd. .
- ~ CHAP. XL

Of meafuring pafiure-ground by the chain onely, and that as
" [peedily and exaltly, aswith any inftrument whatfoever ,
and with lefs belp thongh in mifty weather, ¢80
plot, fbws, and prove, the plot thereby alfo.

- A Bout the gidft of one'of your longeft ftation.lines,and
- L'\ fome known length in the fame (asac®Xin the firftor

third clofe,chap.39 pag. 22)fet up a mark, and mark itinyour =
book, both with its proper length & letter, then having mea- - -
fared round about the ground on the infide, or at leaft all but
the laft fide: if youhave more then three angles; in ftead of .

mealfuring it from angleto angle: viz inthe ficft clofe, from

A to C, ur from Bito D, you fhall meafure from C to X, and

from X to D, fo making a triangle the more then otherwife;
- which two fubtendents will eafilie be run whileft you can fet
.up the Tab!e once, fo you fhall need lefs help by one to carry
your Table, for that is wholly one bodies worky and thefe

two fubtendents muft be fet down at the lacter end of your

notes of that clofe in your field-book, Thenif you meafure

thelaft fide A.D havingplotted thereft, if that ADonthe

ground, and A D oni the plot agree, allis right, neither ever
need you divide any more linesthen one in the whole ground
or clofe throughout, fo that atlealt none ofthe ftatian.lines
ftrike outward, for then it muft be accounted as another clofe,
fo much of it till the laft line that ftrook inward being conti-
.nued ftreight out do meet withthe other plot again. See

" more chap. third.

Now to plot fuch a ground meafured by the chain onely;
fuppofe it be the faid firft clofe; (chap third) firft1 draw g;
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line A X B, making a mark atX, and another at B: fecond-
$y you muft cither takethe fubtendent X C, fetrirg one foog
of the compaffes in X, & trann'ng where you think C will fal',-
or elfe take the ftation-lire B C with your compaffes and feg
one footin BtranatC and then take the other of thefe two
laft lines, 2iz. X C. fetting one foot on its proper mark X"
and with the other make a prick in the faid tran, .and fo have
you placed Cin his righe place, theadraw the line B C, next -
take C D with your compafles, fet one foot inC, and tran
where you think D will fall,then takethe fubtendent D X, fet
‘one foot in X and make a prick inthe faid tran, and that fets
" out D, then draw the line C D, and becaufe b is your laft fta-
tion, and that A and D are both fet out algady; therefore,
draw alfo the line AD, nowif AD ontheplotand ADin -
your book agree, then all is right, elfe not. ‘So that in this
kinde of plotting there are onely thefe three pofitures. Firft,
- ~draw a ftation-line ; fecondly,tran witha fubtendent ; third-
ly, prick with the next ftation line. _ '
Neverthelefs in great larg plots, 1t will be needfull to ufe
a good larg pair of compafies, becaufe you muft take the
whole length of your lines with them. In which cafe a pair of
beam-compafles, with a beam of deal. willow, or fallow, ot
fome fuch Ioft wood, is beft of all, of 17 or 18 inches long,
.with a piece of an awl-point near one end, and a {liding but-
ton to be moved pretty and ftifly up and down, and to be
ftayed with a fcrew pin, or wedge at any diftance, with-an -
other fhort point in the end thereof. - '
Now we will fhew youhow to cortinue your plotout of
one ground into anot her, that fo you may lay all the grounds
of a Lordfhip together in one entire plot by the chain onely,
“and that we will do by feverall rules ; for the underftanding
thereof we will refer you to the plotin the latter end of the
third chapter, as alfv in the e«d of the book. The knowledge
whereof confifteth in four rules in the obtaining the ficft ~
ftation-line in the clole which you go unto. As for-example,
- Firlt, Suppofel would go out of the firft clofeat A, and

. would

-
-
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would ‘plot the Ration.line A G : now becaufe in plotting .
thefe kinds of grounds you muft always reduce all into trian-
gles, therefore ftanding at A you may meafure two chains

. lengthin the line A ¥, or A G; likewifetwo chains back-ward
from A towards. B, in the lin¢ A Bin the firft clofe; then mea-
fure the diftance between thefe two lengths, and plot them

"~ after this manner: Firft, your beft wayis (though you have

“meafured buc two chdins length a piece, yet ) in ftead of two,
take the double; if the ftation-lines be long, you may triple.
‘that diftance, fetting one foot in A, and extending thé other”’
towards B; there make a prick in that line; and tran frem
thence with that widenefs where you think the line AF, or -
A Gwill fall : thenlook what the diftance was between the
two lines at the end of your twochainsa piece ; if doubled
before, then double again that diftance upon your fcale, and
~ fet it in.the trari from theline A Bin the firft clofe to the line
A F in the fecond, and draw the line AF G- through thac
prick- ad -énfinisum. Thus have you gota linein the fecond
clofe, by help of a part of the line A B, which in this kinde
you muiftalways itake, viz. that ftation-line, whereof the
whole or part betongs to'both the clofes: But becaufe in this
* .cafe you muft alwdys mete through the hedge, from the two
- chains of eneclofe to the two chains of the other : there<
. fofe toavoid thetrouble of cutting a hole through the hedge,
if therebeevera gap, gate, or. flile near unto:thofelengths,
you may take mote: or lefs of thofe two lines as you pleafe:
now beécaufe here fs a gap at two chains-and an half from A,
in theline:A B, you may meafure two chains and anhalf of
either of them, or two and an half in that, and three inthe
ather, as-you pleafe ;.and meafure the- diftance upon the
sund between thofe two pricks:: then youmay dogible all
theee:diftances upon your feale, asafore; and fet out the pro-
per- diftances between thofe two: pricks, asafore, and then
drawyonriine A G upon your plot in the fecond clofe,
- Bwt, Thirdly, becaufe we have meafured the diftance bes:
rweeen A and X in thefirft line, which is one fide of ‘thc’r.’ria:}. :
,”-‘ f . . v 3 . F r ' g e

\
1

~
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gle of that fecond clofe, and likewife have meafured from A

to G on thefecond fide, and have a ?zp alfo at X: therefore if

you meafure G X, you will ‘have all the fides of thar great
triangle , which you may ufeas afore-faid : Firft, you have
the line A X already placed. Secondly. take the length of"

A G with your compafies upon your fcale, and with that .
.widenefs, fecone footin A, and tran where you think G will
fall. Do likewife with the line G X, taken alfo upon your
. feale, fet one foot at X, and the other is the forefaid cran, and
there is your center G. ‘s e r

And after the fame manner may you go out of that clofe,
into the greatclofe from G,by help of theline A G. Now
having the line AF, or A G, youmay eafily fet out the trian-.
gle AFE, asyoudid AX G. Likewife you fet out the trian-
gle that is between the the line X G and the hedge, between
the two clofes onely by the diftance. of G to the entrance of

the great clofe. ‘ o .

- Afecond way of going out of one clofe into another is,
when | have aftation near the middle of a ftation-line, and.
tbat there I would go into another clofe. - For example: -

- . Suppofe 1 would go outof the great:clofe .intothe firft -

. clofe, right agajnft thé ftationeline B C in the firft from L in
* the ftation.line of K; .then when you come right againft BC,’
the ftation line, lengthen that line B C -back-ward inte the
glrleat clofe from Lto M two chains length; meafure-alfo two:
chains lengchs.in th¢ ftation-line I K; and meafure two chains'
lengths from L ro 1 back agdin; and meafure the diftance be-:
tween two chains of the one,and two chains of theother,

- and that _gives you. the quantitieof the angle KB C. Then.
from the line L X; youmay take from your fcale four chains.
length, and you may tran from thediee K L, towards the line
L C, or B C, with one foot fet in L, and double the diftance of
the two pricks in the other clofe, and take that with your.
compafles, and fet from the line LK, to the L C, and -where it
falls draw the line L C «d infinitum. After. the fame manner -

sught.yewhave deawn a ling by the Southrfide of tbe‘hedge '

N
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byBCorLC. Alfofo mightyouat Xinthe firft clofe have
gone either into the great clofe, orinto the little clofe, by
drawinga ftation.line on which fide of the hedge you will..
: A third wayis by continuation of fuch a ftation-line as’
- fhoots ppon the corner of a clofe; and thus fuppofe-you
would go out of th:freat clofe into thelittle clofeatK, if
you had but continued yourline LX to A; and this is the ~
cafieft way of all, - o
A fourth way, If on the Weft-fide of the hedge A K
there were a fpinny wood of two or three pole broad all
along by the fides thereof, and that you defire to go out of
~ the firt clofe into that lictle clofe , but there is no gap, fave
onely youcan ftrike a fquire-line from the ftation-line A B, at,
cither end-of A& K; then may you bothat A and at X ere®
a-perpendicolar into the firk clofe ward; and then may you
continue thofe two perpendiculars, fo far as you fhall need
them, till youare free from the {pinny, and may draw a line
‘. fromone to the other by the fpinny fide, and eraly plotting
oot either perpendicular from the laft (tation-line. -

. CHAP XIL ,
To ;;c}@ﬁre_dwod by the chainonely.

BBcaufga wood cannot be meafured on the infide; and
chercfore. ng fabtendents .can be taken, as they may in pa-
 ftute-ground, we will therefore endeavour how to doiit by
taking of angles with thechain. : ..~ ° . .

Now becaufe the meeting of the ftation-liges givesbut ong
angle, whigh is the wood cogaer, or at leaft fo near to it,that

. no fubterident can be taken from any parc of ong of zhofe lines

to the Jike, or any other- part of the other, yet if you crofs or
lengthen them out beyond cheirmeeting one ortwo »chains
length a piece, you fhall then havethree angles more, where-
of the oppofite anglé to the wood angle will bé the fame with
the.wood angle , and cither of the ogher will be the comple-

ment.of it to 180 .tegrees;fo.that ;f you can but take one ml?;:
’ - ' ‘ ' a 2 B ‘ N
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line in any of thofe three'angles, you are well enough: as fup- -

pofe A to be a wood, and at the angle C, I had two ftation-
lines met, viz. A C,and CG, Icontinue"A C forwardto D

- onechaines length, orelfefet. CG backwards to ¥ athains
* length,and likewife fet back A Cto B one chain of 100 linkss

now fuppofe I find F B or DE to be 60. now for that C Band
CFare each ofthem 100 and F B 60. Ifirft plot them, firft

frikinga line," then 1 take 100 from fome fcale of equal parts,

" as'C B inthe figure B. And be-

A
caufe C B and C F are equall, - a0

therefore I fec one foot in C, and B,« :
wanEB, alfo fromBto F1fer .7 i}
60 of the fame equallparts, then ™ =i e™S

_ it gives the ftation-line CG; Or
more eafilie, if you draw outthe
fine A C unto D, and make CD : .
and CE 100. a piece, finding.- DE to be .60 then may you
take 1co of any-fcale of equal parts & tran D E .then fet 60
of the fame parts in the faig tran from D toward E, make there
a prick & draw the line C G through - s -
E. But if byreafon of impediments - _.s*" B :
. you can neither meéafure D Enor FB
- 'at 1Qo’ a piete, you inay tran CB.

2qo,and F C oo, or either of .them' . - '\ 1
what:youwill, fo that you:pletthem. - ;" - AR
accordingly; asif CE be130,,CD: " - \ = _ieed

100and DE 50 thenfirftfet out: - -
€D 100n the line. CD; fecondly ..
take CE 130, fetone foorinCand ;..
. tran with the other,and thirdly take- -
DE 50, fet one foot in D;and with. -
the other makea prick in.the tran N
. and:draw the line from C through E as afore. Now if throngh

impedimerits by none of the forefaid: ways you can meafure

ieither of .the forefuid. angles, then fee what youcan do to
LT Lo . : the
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the angle F CD;’ or th&angle oppofite to:the angle of the

45

* wood = for this therefore you muft both lengehen Al€to B

-

forward; & C'G to F backward, eachof them 100”0t moge
from C'; ¢hen'meafuré the diftdnce D F, and. apply it té your

{cale of equal parts, and what it gives fet down in your note-
book, as -likewife you muft do-alt the other :lengths. Then

fuppofing CD, and C Ftobe 1002 piece, | take 100 and fet
one footin. C, and eran: from E; theg fuppofe. } had found

DF 160. I take thereforé 150, and fet"from; D in-the faid
tran, and it reachieth to'F; therefore drawF ad snfinitum,and

_ it gives the next ftation-lineCG. -~ . | - .
But in all this that hitherto we have fpoken of meafuring
. by the chainronely, we would have you to undetftand,that we -

have onely fpokern fpokenof meafuring :and' plotting of the
fation-lines: for as for meafuring, caftingup, and plotting
of theout-fides, that is the fame as.before, ferving as well to-
‘this as to the Table, -

"And as for meafuring hilly-ground, we have-thewed before -
in chap. ¢,-that alfomay be meafured by the chain alone,
fave onely any {orty board with one ftreight edge;&itmarters .
not greatly whether-it have a ftreight edge or no. “1f in mea~ |

furing che out-fides you go upon a ftation-line, asin the line

AF G of the fecond clofe, { chapi 3-) from which you defire
' toftrike a perpendicular into an angle : Firft, ghuefs at the -
-place, fo nearasyou can; where it will fall; there fet one &7

your counting-flicks, fet another 80 links batkwards, dired1y
in the ftation-line; another at 60 from the firft ftick into-th2
angle ; thenlet one hold one end of the chain at-the ftick
that was fer backward; and the other-at the ftiekifetin tlye

angle-line,if they two meet juft at'the’ chainsend,(Tthéan
‘Gumber’s chalii of ‘rdolinksythen isit-atrte petpendicilar

into the angle; ifir fall thort, you are- not far enoughi i

-gone, thenyou are too far, - ,

If a ground be very largeor buthy; you may meafife it on
the out:fide like'a wéod; or meafuring a chains length or tie

‘of each ffation-fine, and their fubtendent on thé infide from
o “F 3 - Thus

the angle.. : .

4
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Thus have we fhewed you how to meafure all manner of

ground by the chain onclY;‘for which I expe® as mnch thanks
at the inftrument-takers

- of Phyfitians. And indeed I was determined to have pub

ed it above fi years agone, had not M, Allen and Me,
T bow/on diffwaded me from it, upon this reafon, That if igno~
rant people fee the moft famous Artifts go fo to work, they
will be ready to judge, that he that goes with a plain pair of
poles, and a fquare board, to fes out a fquare withall, is 2 bet-
ter workman then he, And indeed, 1 cannot deny bat that-

they judge according to their tools which they fee ratherthen

according to their skill they fee not. :

- - Whereupon I have forborn till now, confidering I am even
dropping into my grave, and confidering that my Saviour
would not ceafe cafting out devils, becaufe he was thought to
do it through Beelzebnb; no mare will I longer forbear this,
it being fo lawfull, and honeft, and beneficiall o 2 Common-

 wealth. Andtruly had I regarded mens fayings 1mupft have

iven over furveying long ago, or elle to give over profeflion,
?m‘ that I was judged (by no fmall fools) to wotk by the de.
vil, for that I could tell a diftance before I meafured it.

- CHAP, XIIL
Of - taking diftances by the chain onely. -

land by the chain, yet fince we are fpeaking of the ufe
of iit, I hope you will not think your time ill-fpeqt toread a
leffon or two more that will be effeted by it. S

- Let chere be two forts Cand D of a good diftance afunder,
 beyond ariver a mile.or two broad, to tell the juft diftance

-how far they are afunder, how far eachis from A, and each
" from{B,and the breadth of the river: Firft,]draw theline A B
40 pole, a tenth part (at leaft) of the greateft diftance; let it
run. parallel, but ftreight, by the river, 9 or 10 pole off; then
from A I fet.out both backward from A to E dire&ly back-

ward in the ftatior-line fix pole, and fixfrom AtoFin AC .

line

nds, as ("wipepper at the .(.‘o,llchc‘i‘%ﬁ.

; ALthoixgh we have fhown the meafuring of all manner of ‘

g5
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* .you fee them fet down upon their lines; your ftation-line A B, .
{eing your common fcale, viz. 40 poles : for if you take that .

_ line with your compaffes, look how oft you finde that length
in any of the other, fo many furlongs, or fo-many times fourty -
poles” are in that line, and what is more, takeit with your
compafles, and fet one foot at A, ind the other forward in’
the faid ftarion-line or fcale, and it gives the odd poles. But if-
you would onely take the breadth of the river K L, obferve

a mark on the farcher bank, as at K; then in your: ltation-fine’

at 8 polelong, and 8 fromi the river, meafure their diftance;
and plot that triangle, continue. your crofs-line¢ toward your.
mark; then lengthen your ftation-line to a fourth or fifch part
of the breadth of the river; thence alfo meafure 8 pole righe
toward the forefaid mark;and. 8 in the ftation-line: backward;

meafure their diffanee'and plot i, continding the mark-line il *

be the ftation-line, as afore.

L -

" it meet with theother : {0 your 4ale to bothithe ether will
L "CHA'P. XINIL - - -
>z Totaksthe declination o ,427 Sireighe npr{gbt ’*_f@ﬁ’p_f‘flﬂ'g
oo «_yt_(rtlaaufomlj.; e T
TO do this youmuft finde out a meridian.line. by any of
, thefe wagrs following. Firft fetting Iour back to thewall
right under the pfain, where youwill have the drall, dook by
fome true clock/or watch juft at noon whete the fun-is, and fec
up two flicks 4 pole or more afunder in a ftreightline between
you and the fun, then go to the furtheft and look back tothe
- wall, andjuftin that line make a mark on the wall: for there
fhallyou plumm down your meridian-line of your dial.. But
yet take not up your fticks, whereof let cthe furtheft of thern be
50 links from the wall. Secondly, ifyou neither have help of
watch, . nor clock, take 4 fmooth board and fay it levél, fick
_ upright a wier of 2 or 3. inches long in the midft ofit,-and a-
. bout nine of the clock in the morning lay the board at thefoot
/,"of the wall aforefaid, mark where the fhadow. of thétop £§

A

. . \ RO A
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the wier falleth, . there ‘make a prick: then take out your wier,
and fet one foot of your compaflesin that center, and open
the other to the former prick, and there draw. a circle, and

* thien fet up your wier upright-as it ftood before; neither deeper

nor fhallower then before; you may apply a fquire to it, to fee
it ftand upright, or meafure with your compafles from the cir-
cle to the top of the wier, ifit be ‘alike all 4 ways. If it be

- righe, fet up two fticks right in a line between it and the Sunas.

afore. Then again about three a clockin the afternoon watch
where the Suns fhaddow falls juft on the fame circle again,and
then fet up two other fticks, fo that they may meet inthe
famecentre : divide the fpace between the two furtheft flicks
into two equall parrs, and mark chat for your meridian-line,
But left the Sun fhould not thine when it comes to that circle,

‘you may make feverall circles uponthe board , and ftick up

‘marks where the Sun comes at them forenoon and afternoon.

- . If both thefe ways fail, this third way is better then either

ofthem. In the evening go Southward of the place, where

- . youwould haue your diall, three or four pole, turn your face
Northward, moving Eaftward or Weftward tillyou fee :the

North-pole and the place where you will have the meridian of

-your diall both in a line, which by looking over the houfe you

may the better do, if you get oneto hold a pole aflope with
a fine ?vcd to the end chereof and a'plummet toit. 1fnow the
he meridian-place on the wall, and the North-pole
areallin a line, you areright, there ftick upa flick till morn~
ing, another right behindeit; for juft there is your meridian-
line. : ol e
Now to know the pole you may eafily ghuefs atit neare.. .
nough, foritisa point in the heavensin a right. line betwieen
the hinder horfe of Charles-wain called Auior and the polar--
ftar, fo far off from the pole-ftar, asthe pole-ftar. is from the.
next ftar to it: {o thac if Allior be juft beyond the polar ftar
thenis the polar-ftar full North, ¢ e.contra. =
A fourth wayis this; in fome’ plain place near hand where
youmay fee both ways feta mark, goSouth twoor three
. ‘ | S poic,
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pole, then move Eaftward or. Weftward till you fee the poje-
ftar right beyond the firft ftaff, there fet. another, orrucher -
pitch two good fbanes, like grave ftamesin ¢ hurch-vards: for
fo they will not.onely ferve forahis brfinefs, but. alfo give the
hour of the night to a minute by knowing theright aicention
of the Sunand ftars. o S -
The ufe we make of it here is double:firft it helpsus to fer out
the meridian-line every where!near band;for it itandirg hereat
the North ftone you fee the Sunright:over a ftick or pole hul-
den at the South, you run prefently & fet your back againftthe
. wall where you would have your diall, and fet vp two fticks
between the Sun and you, yon have a- meridian-line defired.

. Now having gotten this meridian-line: to finde the acute
aogle that this meridian makes with the wall; firft, medfure
with your chain one chain, or halfa chain in this meridian,
and as much by the wall-fide, and their diftance for a third
fide, and plot it; then finde the quantitie of the angle of inter- -
fe&ion ‘of the meridian and wall-line by the fcale of chords,
the complement thereof 4s the decli. . Lo
nation of the wall. Suppofe the line @ .= LI
A'B to be a meridian-line, and A Cto ¢
" be the wall-line, in either of which I
‘meafure frum A to C, and from Ato B D

ga links , and I finde the diftance of

CBrobe 243, thisIplot as afore is

fhown. Thento finde how many de-

grees the angle C A B makes, take 60

from fome fcale of chords, and fet one

foot in A, and tran DE : then take
.D.E with.your compaffes, and apply tor
yowr faale of chords, and it gives the :

angle of the wall,and meridian DA E, - A i

or C A B, which isall ene,to be 30 degrees, and the comple-

ment thereof 60 isthe declination of the wall ; which if it

were taken in themorning, it is a South-weft diall decliming

Weft.ward 6o degrees: (for always the diftance of the wall-
‘ - line

e
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line to the Eaft or Weft-line is the declination of the wall:)
lf:';he"qu,(}nnc,qn itat noon, it is a South diall ; if it fhine
Y e~ ", - ‘longeron it in the after-

' hoon, it is a South-weft,
T @ & contra.
Having a meridian in
-\ fome -open dnd plain
~-placé ; 1o finde the Azu-
-] meth,fet up a ftick ac che
1 South-end of your me.
[ ridian-line, meafure back

‘" yout' centre A ,-thence
7o meafure 56 Yorward-'tn

" the Sun-line; meafurg the diftance of thofe two fifties; and

plot it, then take 60:0ff your feale of chotds, and do asin the
laftrule. S PRI S
- Having the Axaeth; o finde the angle of themall -

s
Pl

and Sun'by belp of the laft-figwre. ‘

- Someétime you are jn fuch a place where you. canpot fet out
a metidian-line ; yet you may always fet out an Azumeth, ot
Sun-line, which lfwhere I call the angle of “the wall and Sun.
Now finding your Azuirieth, as in the faft rile; tome preferitly
from thence, not ftaying to caftic up or'plot it ; it prefencly
meafure §0 by the wall, and 50 in the Sun-ige, and their d;-
ftance, and then plog both the triangles, and findethe degrees
of bothapgles atthe centre), as afore, {o'fiage you both the
Suns Azameth. and the a‘n'glef of the wall aid Sun Then ma-
king a circie;with rwio,crofs diameters , firft fet out your Azs
meth from the South; if it was taken in'the morning, then on
the Eaft; ifin the after-noon, on the Weft. Then always rec-
kon backward the angle. of the wall and Sun in the courfe of
the Sun; and from chencg draw a ling ‘through the centre  re-

prefenting the wall-line, ( asin Eheéaﬁ' diagtdm ) the diﬁab'n:e

'

*“ noon, then in the fore-

init yolinks there make
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tween that and the Eaft and Wett line in the circle is the decli-: -

nation of the walldefired. . Loy
~ And although the Sup be newly gone off the wall, or not

yetcome on, by help of the fhadow of the endof the wall,
and thefe former helps you may finde the declination. Onely
in ftead of fetting your Azumeth backward, you muft (et it
forward inthe courle of the Sun, if you takeit hefore it fhines.
on the wall. And all chis ‘ a two-foot rule or
_yard, or a boyes.cat-flick & ‘

"':\’ é: S\
\i‘w

\gy‘ sV i

. Of cokewring
Nbeautgfymg of plots, it ¥s_ner

ry ithat you dfaw a

fquare round about the plot, Mr-'cnd wheteof fhall -

refr,e‘fent the North-fide, the nether line thié South; the right-

fide line the Eaft : but you muft help your feffto thefe by ta- -

-~ kinga meridian-line firt in the fiéld, and drawing a meridi-
‘an-line through the firft plot. - S
Secandly; Examine your former plot, how _manx chains or

poles your plot reacheth from North to South,and from Eaft

'to Wetft, and thereby make choife of fucha fcale, thatyou -

- may lay the whole Lordfhip within the faid fquare, according

to the Northing, and Seuthing, and diftance. ‘Orelfe you -

3y draw your plot, firft, by what fcale yon ' will, and then,
drawzthe fquare afterward. =~ SRR
Thirdly, Fill the out-borders between the fquare and the

demeans, at leaft fuch as border next to the demeans;with the -

bb;detin&hed es,and names or owners names of the grounds:
“Fourchly, Whatfoever you write, write it fromh Weft to
Eaf}: unlefs it be the proper name of fome river, orhigh-way,
or fuch like. Forif the North be apward, the ‘Weft will be
~ onthe left hand. - . . ‘ R
- - . _Fifthly, Defribe all houfes, ways, rivers, Churches, wind-

- "mijls, arbours, great’ lo:i'e'.treesa;%dtes,v fliles, &c. that falt
wjthin your plot, gs alfo the Lordfhip-houfe, ‘Yi‘h;ﬁ?fh“fdiﬁ‘ ,

A o oees
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* ees ina corner by itfelf, and the Lords coat in another cor-
ner : ‘the houfe being drawn in profpeétive. , o
Sixthly, Defcribe at the bottom the feale that yéu drew it
by, adorning it with compafles, ‘ovalls, fquares, and comparti-
ments, &c. _ . c
* Seventhly , Having drawn all your feverall grounds,
and diftinguifhed them with their hedges , it will not be
amifs firft to pounce aver the paper or parchment with
fome ftanith grain, and burnt Alfome;, and a double quantitie
of pounced rofen, both firiely fearced, and lightly pumiced, -
thereby to hpreferye the paper or parchment g'om through-
piercing with the colours, ~ . e
. Then lay on your colours int manner following, being firly
g‘ouu& and bound:wih gum-water. very thin and bodilefs,
rable for corn you may wath with pale ftraw-colonr made.of
yellow-octe and white-lead. For mead ows take pink and ver-
. digreafe in a light green. Pafture in a deep green of pink,
azure, and fmalts. Fenns a-deep green, asalfo heaths of yels
fow andindice:-Trees a fddder green of white-lead and verdia
greafe, For mud-walls arid ways mix. white-lead, and.rutt,of
1ron, or with ocres brawn of . Spain: for white-ftone rake um-
ber and white:.water or glafs may.be fhown with indice.and
azure, or black-lead: for feas, a greenifh sky- colour of, indico,
-azure, {malts, white-lead, and verdigreafe. AT
co e CHAPD XVE 4T
To meafure all manner of grennd by the Pandiwow, - .
1 orany other graduated Infirament.
Y~He Pandoronjis an nftryment compounded of, Firft; an
- X ordipary foot, with three legs for a plain Table. .Second-
ly aTable and folding-rulers like it,fave that it is a true fquare.
~“Thirdly, the box and: needle. Fourthly, it hath on one corner
acentre, in which is a {crew-pin, on which a moveable raler
with fights tutneth. Fifthly,in the two out-fides fustheft from
theeentre isdrawn the Quadrate Cf;'or terreftrial akimd(gs {:ange ‘
. ) ‘3 .diftan-
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ditances. Sixthly,next to itis the limbe of the Quadrapt,boch
for celeftial and -terreftrial altitudes and diftar.ces, whether
upright, ‘flat, or aflope. ‘Seventhly, Gunther'’s Quadtant for
your own latitude for houres both of night and-day; and A

zumeths, and divers other problems. Eighthly, Fa/e’s Qua- -

dranc -for Planetary -houres. Ninthly , acitcle and fcale tor

finding the declination of a plain. Tenthly, a neckof 14 of 7

_ - txinches long, to put onthe top of th.e ftaff, the Table be-
ing taken off, with a pin on the fide to htnﬁtbq Table'pn; to
take all manner.of aluwndes and diftancesaflope. Eleventhly,
abeam of 6.0r 7 fuor long about two inches fquare of deal,
and a trough on the top, gouged all alohg half an inch:deep,

- to fill with water fora water-level. baving a fight ateach end,
having a . lath croffing the beam in themiddte above and: bev
low 6 foot long, faftened with fcrew:pins and brackets: ahove

 ahd below, with anhole in' the bottomof themiddle of the
beam, in ftead of afocket to ftand on top of the three-foot
ftaff. So that there is nothing that-all.or any obferving Inftru-
ments ean do, but this dethit; ‘Byithisyou meafure landas by
the plain-Table] then-if the weather be ‘moift;  of i hilly
ground , you'may untover the Table, and work by the Qua.

- drant, whereby you may fave the charge of hullground fights,
which: are ascoftly as all the reft of the Infttuments. Pefides
which if you know how to work by the | Quadrant, youcan-
not be ignorant of working by the Theodelete or femicircles;
the difference being onely this; that they.take orely at once,
which if it be above 9o degrees, by the Quadrant you firft
take fome part of it, and then thereft of it afterward, vet all
at the fame ftation, and then plot it by your fcale of chords.,
Indeed by the Circumfereritor youttake all the angles by pb.

" ferving the- cutting of the South-end of' the seedte, arid then

cither plot the angles by a protractor, dnd the lines by. a fcale

of equal parts, or elfe you may plot the angles eicher by your
fcale of chords, or by the Circumferentor it felf both which{
hold better ways then the firft. “So that- there being nothing
defirable in an obferving inftrument. but this givech it, it fo
: ‘ pleafed

. e FFe e
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- the Inftrament, but finde
- A B to be 20 pole,

“breadths from the Rati--

Chap. 16. The Faishfull Swveyowr. 55,
pleafed Mr. Hender Roberts; (the Lord Roberes youngeft fon,

a-Gentleman every way fized with a genius for the Mathe-
maticks; whom I cannotl damie without honour,) who had..

thefirft of them to give itthe name of #zr Mee, omne do-
aum. So that in {hewmg the ufe of it as itisa Quadrant, we
fhall with the fame labour fhew the ufe of all graduated In-
firuments in meafuring of land; and as for working by it as

by the plain-Table, we refer you,to theten firft chapters of

thisbook. Now therefore for working by the Quadrant, (yet

“herein we will fpeak of nothing but what is within the tati-
. on.lines, contenting our felves for the reft with that which
. hath been fpoken before in the ufe of the plain-Table, ) all

the difference confifts inithree things : firft, the taking of the

- angles: fecondly, in keeping the field-book: thirdly, in plot,

ting. - _ . L
—éirﬁ‘, For taking of the angles, you need not fet up your
Quadrant oftner - thea you did the plain-Table: there-
fore fuppofe this figore: : '
ABCDE to beaplot
of groundto be meafu- -
red op the infide : 1 be-
gin at A, ‘not fetting up

that T fet doewn m my *
note-book , befides the.

zg lincs;r which T omit
‘here as fufficien'ly {| : >
ken of before. T!}en‘;::' L R

ing come to B, there I ferup the Quadraat, and finde it juft
90 degree:, ) fer-down B 9o degrees, fo that all the lengths
are meafured by poles or links, and all the angles by degrees:
then I meafure B C, and finde it 28, and fetit down: now I
come to C, I lay the fharp edge of the rule to the line of the
.Quadrant, where the degrees begin, and then fcrew down
: the

~
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AB.20p. the fights for Rirring; but turn the Quadrant till through the
B. go0.4. fights you fee a mark at B, (as when you were at B you faw

BC. 28 ar A.) Now feeingthat mark at B fcrew the focket pin, that

" C.,106. d.

CD. 36. p, the Quadrant tarns not ; but turn your fights to D: but I gan-.
D. 108, 4, not, for they fall befidesthe board; but 1 have efpied a mark

DE. 22.p. at © near the middle of the ground, viz. a tree, Iturnmy
. 1ord fightsto that, and fee the fharp edge of the rule cat 60 de-
" 2720 grees, that I keepin minde, then I lay the tharp edge of the,
' -rule again on the beginning of degrees, and turn the Qua-
drant till I fee the fame tree again through the fights; then ftir
“not the Table, buc ftir the fights till you fee D through them:
then looking by the edge of theruler, 1finde it cuts at 46,
which added to:60 gives the whole angle C 105: and fo of

theret. -~ . . . . - .
Toplotaple  Now for your plotting it, firft draw theline A B, fet out
;‘;W bygra- 20 of your feale of egual parts upon it, then take always 60
‘lm‘%fs"’ ‘off your fcale of chords, fet one foot at the end of your 20in
7B, and with the other foot tran always from the laft line,
which here is A B, towards the place where you think your
next line B C will fall. Then take your angle B whichis6o,
and fet it in the faid ctran fromthe line A B forward, there
make a prick, and from B through that prick d_rawtite line
B C ad infinitum. In which line fet out 28 of equal parts;
there make a prick for your ftation C. Then take again your
6o of chords, fet one foot inC, and tran from the laft

line BC, toward CD. Now becaufe your angle Cis more -

then 9o, and that your.compafs tran at 60, therefore firft fec
out that 60 in the faid tran to B, and becaufe there wants yet
46 of 106, therefore take thofe 46 with your compaffes , and

fet them on forward from 60, there make a prick, and draw

your line C Dthrough it, and fo of the reft. Sothat thereare
but thefe things : firft,draw a ftation-line : fecondly, tran

your angle with 60 of chords: thirdly prick out the degrees -

.

of that angle.

- CHAP,
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CHAP. XVIL

Inmeafuring by graduated Infiruments, to know if your

o plot will fhmt, or mo. ) ‘
B"ecaufe in working by graduated Inftruments , you always

plot at home, but never in the field ; and that if ‘any
thing be miftaken in the field (as oft it comesto pafs to be f0)
then will not yourplot thut at home:therefore either you muft
look to your needle at every plartation, or elfe you muft mea-
fure all the anEIes, which by the plain-Table you need not do:
therefore with fuch ‘Inflruments the needle is more needfull,

~ then with the plain-Table; and yet the (Circumferentor will

bardly help you: herein neither, though you work all by the
‘needle, unlefs you work by taking angles by it, which is the

flower way. Now having meafured all the angles, ifon the in-

fide of aground, becaufe allthe three angles of a right line -
triangle are equall to two right angles, or 18odegrees, and

_ that there are fo many triangles fave two as are angles; there- °

fore if you reckon fo many angles fave two, for each of them
180, and finde that and the quantities of all your angles to a-
gree, there is great hope.your plot will fhut, elfe not. As
if there bea triangle, they muft alt make 180;ifa quadrangle,
360; ifa pentangle, 540; an hexangle 720; a feptangle 8oo;
an o&angle 950; but if you meafure onthe out fide, asa

- wood, then every outward angle is the complement to 365 of

its inner angle, therefore to take all thofe complements,is your
beft way both to prove and plot it by, and lefs labour, if you

- are far from your mark, and not to go to it again, it oft-times

will quit your pains, left Kon are forced to fpend perhaps an’
v atyou have done, or at leaft would
have done already, to prove yourangles after this manaer.

'H . , " CHAP.
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To ialgt terrefirial diftances by the pltiu-le‘;,ar Pandoren,

asbythe Table.

‘ T have fpoken of taking them by the chaia onely in
Vthﬂp. 13. between that and this chereis very Iitdle

difference. We will here fuppofe the fame fuppofitions.as there:

" iz, two houfes beyond ariver, between which 1defire the

diftance, alfo between each of them, and each of my ftations:
the chiefeft difference is this, that bythis your beft way isto
have your ftation-line asnear the river as yqucan, which ler
be as before A B 40 pole long. Fitft fet your loftrument at 4
and turn the fights to D C, and B, and draw’ their lines; mea-

fure thence to B 40_poles, there make a prick. but lay down.

your . 0_pole with a very fmall fcale, if the diltances be long,
1o that the 40 polc be litzle above aminch long. Then fet up
your Inftr:ment at B,laying your index on your ftation-line of

 yout plot rurnit till chrough the fights you efpie A, then faften
wour Tablc and one end of your ruler tutning upan the center
B, turn the fights firft to C, then to D, then draw lines,whofe
interfe@ions with the former will giveyeu all your diftances
defired. o

CHAP. XIX.

. iTé)da the like by the Pandoron as it i a Qtdrdﬁt, or 6:, any. '

graduated Inftrument.

¥ Etthe fame example bepropoundedas afore, and let your
A sftacion. line be A B 40 pole asnear the-river-fide as- yon
can. | ferup the Quadrant firftacA, wherelfind BAD
1 m-de%'ces,' and CA D is 50 degrees: likewife fec.up at B,
then CBA is 104, whereof CBD 50, this ftation-line 40

and chefe angles thus plotted extend you linestill they meet,
- and their interfe&ions will give you the defired- diftances -

asafore; yetifyou will beftow the time and pains to caftit

) up -
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: ‘:m the do&rine of Tnanglcs you may come fomewhat

D

Fxtﬁforthemangle BAD, feemgthat BADis 110 de.
grees, and the angle ABD $54: which make being added
164, which take out of 180, refts the angle ADB 16 de-

grecs.
Now in the fatne wiangle having all che angle and the line
AB: tofinde the fide AD: - o
AsthefineAD B 16 Companthmes os 5966

isto AB 4o0. ; © 160206
Soﬁneuodegrees, that is fine70, 997299
to136 31 BD. - , - 213461

Alfo to finde A D,
H2 ‘ © As
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AsfineADB 16.Compar. 055966 -

isto A B 40 pole: 160206
fofine DBAg4degrees 990796
tot17 5 AD. 206968

Thenin thetriangle CB A,

.CB A is104and B A Cis 60, thefe added togéther make

164, which taken out of 180 leavestheangle BCA 16 de-

grees. Nowto find BC. -
Asfine 16 d. Compar. . 055966

to A B4op. 160206
foisfine CAD6o 993753
to BC1z5and % ° 209025
Alfo to finde AC. —
Asfine A CB 16,.Compar. 055966
to AB 40: 160206
fofine 104, thatisfine78 098690
CBA 214862

"t0 AC 140 &

Laftly héving?befWo fidesAC140 % and AD 117 & and

‘ . theangle CAD 5oinyour triangle CA-D to finde CD,

- Asthefomm of the fides 258.2 . Compar.
to the difference of the fame fides 23 &

- fo is the tang.of 3 the fum of the angles unknown 65 to the -

tang. of } chieir difference 11 degrees,

_ ‘which.add to 65 d. § facit 76 the greater -
angle D. But fubtra&ed from it makes the

anﬁlc 54 degrees:and then :
<

658804
236922

033133
928859 .

me §4.Compar. '00920}§
to117 & o 206967
fofine 50 degrees. 988425
toCD 111 & : 304597

CHAP:

. Chap.19.

LG Se ey a>. ryp g7

Py S,

——ry P



Chap. 20. ‘The Fathfall Surveyour. 61
, CHAP. XX o
Of altitndes anddiftances celeftial by the Pundoron’

or Quadrant,

~Or taking of aftitudes and diftances celeftial, or altitudes .
: F terreftrial, it is a matter of neceffity , that befides your
Quadrant and three-legg’d foot, you get alfo a neck or piece
of clofe-grain’d wood, whofe Diameter may be about three
inches, or fomewhat more. Let the nether end be turned with
a focket, that inftead of the focket of your Table you may
put on that, fo that it may turn on the top of theRtaff ‘as the
focket doth, having alfo-a fcrew-pin in the fide of it,to hold
it at any ficuation. Alfo about two or three inches below the
" top tarn it likea bowl, in the midft whereof bore an hole -
with an inch-wimble, to which fit a pin of the ame woed, fo
hard both drivenin and glewed in that it ftirs not, but let one
- end thereof be. fo big and fo long as to fit the brafs focker,
thac the focket may turn very fliff abeut it; and let the little
_ end:of the pin reach paftthe hole of the bowl,almoft the
- depth of the focket, and then you may fit that end of the
pin either to that or any other Inftrument, by glewing upon it
_a piece of its own wood, turn’d like a little falve-box; then -,
upon this pin puc the focket of your Inftrumént, and work as
followeth. ' L ’

. - To takgthe altitnde of the Sun. .

“Take theftring of your plummet in your hand, and apply

it to the edge of your Inftrument, and hang it plumb - then

ferew it faft, then move the ruler with fights up and down, till

the Sun thining through the fight next the limb,the fhadow of

the thread run fireight along the rule, then look hew many
degrees are between the edge of the rule, and the bottom of .

the limb, fo many degrees is the height of the Sun : and this

youmay do by fetting it ona ftool. .
’ ~ Totake the beight of a fiar.

. Todothis, having hanged your Inftrument on :hevpip of -
A H 3 e’

~

1
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“the neck, and plumbed one edge by the light of a candle,look

by the edges of both fights, movinﬁ the rulertill youfee the

~ ftar defired in a ftreight line with them both, then fcrew the

ruler, and take down the Table, accountini the degrees from
-the bottom to the edgeof therale for the Beighe of the far.

To take the diftance of two fars howfoever ftnate.
" - If both be near the Horizon and near of one altitude, and
-within go degrees of each other, you need not ufe the neck at

~then fcrew it, and turn the Table till by both fights you fee
one of the ftars; then faften the Table, and move the fi
“to the other ftar, and the degrees on the limb of the fiduciall
. edge of the rule gives their diftance. -
If they be both in one and the fame half of a vertieat cir-
. cle, take both their heights as afore, fubtra® the leffer sltitude
from the greater, you have your defire. If they are in feverall
halfs of the vertical circle, take the complements of both chieit
“heights, and add them together, o attwms eff. :
But if they lie aflope, and yet are within o degrees one of
another, then befides.che foot and Quadrant, or Pandoron,

" - all, but onely fay your fuler on the beginning of the degrees,

you two round flicks as big as your thumb, about fix foot -

ong apiece, tharpen their little ends, and nayl cheir great ends
together within five or fix inches of the top, with onenayl
onely, that they may open and thut like a pair of tongs; alfo

you fhall take a joynd-ftool and cufhion , and having put the

neck upon the foot,and the Pandoron on the pin of the néck,
clofethe thrée feet together with your right-hand, and lay
therh ‘on the cufhion, and with your left hand under-fer the
neck with the tongs, opening and fhutting them as need is, or
fetting them nearer or further from you as nieéd is, all with the
~ fame hand, and turniog itaflope with the right hand. Then

‘having firft placed the fights at the beginning of the degress,
tuin it till by the edges of both fights you fee one of the ftars

you defire, then keep the Table faft there, and move the fights

till by them you fee the other ftar, & voti compos eris.

o - CHAP:
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~ - CHAP. XXI -
_ - Of taking of altitudes terrefivial by she Quadrane.

Tl-lere. are diversways whereby thefe altitudes may be dif- .
L covered,whether they be perpendicular, as properly they

| fignifie, or - Hypotenufes. or bafes : for all of them-are com-

prehended under the notion of Altitude; becaufe the bafes -
may be as well found by the help of the perpendiculars, as per-
pendiculars by the help of bafes, and any of thefe may be
found feverall ways by the Pandoron, either asit isa Qua-

" drant, or as it is a Geometrical Quadrat; of either of which

we will lay down fome Problemes, and firft as itis a Qua-
drant.

Probl. 1. A diffance being given and the angle of the bafe,

. '  tofindean alpitnde. T
 Meafure the diftance A C 205,
and the angle A :9,deg. 40 min. by
your Pandoren , the Complement

wherof is the angle B6o d.zom.e .

asfine ABC6od. 20m. 9938908 5

is- to the line A D :00. 230:03 J

fo fine BA C29d.40m. 969496 1| - v
wCBiri4 (03- . @{ioéE'i‘---w---«------------’G» |
- IL. Likgwife the height C B given , to finde oA ( the
AsBAC29deg 40min. . 969496

stoCB 114 (03. . 230103 .

fo B6o deg. 20min. 993898 B

’iOAC 200. o 2 3 o1 0; : )

- To finde either of them by the feale and cor\npgﬂ'c-fs,jhé:xfin‘g .

- theangle A, and diftance A C,

Firft draw the line A C, fet from A toward C 200 of fome -

feale of eq-1all parts, upon C ere& a perpendicular, andupon .
' A make anangle of 29 deg. 40 min. which line will meet.

B,
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CP, and you fhall finde €B 114 feré. So meafuring the

height C B, and the angle B, and plorting it, you thall have
A be beighe '3 G ad angle o 4 '

111. The height B C and angle A being given, to finde th

' ¢ H]potenffe A4 B. 8 f ¢

) /AsA 59 deg.40 min. to B Cthe height 114 (03: o ACB

oodeg.to AB 230(17. To findeit by the fcale. Draw the
line A C let it be 200 of equall parts, upon C eret the perpen-

~ dicular BC; and on A make anangle of 29 deg. 40 min. fo
- the Hypotenufe A B wilbe 230 (17. :

~ The part of thediftance DA in the fame diagram bein
known'to finde DC or AC. Let ADor E F be 90 foot an
1defire F G or D C, but I cannot meafate it for impediments,

_therefore firft take the angle of altitude B at both ftations A

and D, at A1 finde A 29 deg. 40 min. {o that the angle
CB A is €0 deg. 20 min. at D 1find the fame angle D 46
deg. and DBC 4.4.de§. fubtratt 44.deg. from 6o deg. 20
min. reftech ABD 16 deg. 20.min. then fay, As fine AB D
16 deg.zomin. to A D go foot: foisBA D29 deg.40 min.’
to D B 158 ,%.Then again,As9otoBD 158 ,4:fojs DBC
44-deg.to D C 110, whichadded to 9o A D makes A C 200,

asafore. By the fcale thus,"draw thelines ACand ABadin-

finitum, making the angle 29 deg. 40 min. then fet 9o feer
from A jn the line AC to D where you found the angle DBC to

be 46 deg. becaufe the angle CDB is 44,for they are the com- -
_~ plements one of the other, therefore plot the angle BD C
_ and it will be 46 deg. and the B D 158(4.: then from B let fall

a perpendicular upon A C, and it cutsit at C making DC 110

and AC200as before. To let this perpendicular fall divide, .

either AB or D B into two.equall parts, and with the compafs

at that widenes fet one footin the interfe&ion and the. o-
." ther in the line D C at C and there falls the perpendicular B C
‘and the end of the line A C. o "
Likewife any part of the altitude being known, the reft of it
‘may be found by turning the height into the diftance, and the

diftanceinto the height, _

\
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Any part'of the diffance being kaown to finde the Hypote-.
nufe. 1n theformer diagram, fubra® the angle:B-D C. 46 deg~
out of 180:deg. or (which is 4l one) add DB C44deg. tor
C goshererefls the obtufe angle B D'C 134 towhich add the:
angle BA D z9deg. 40 min. theymake 163 deg. 40 min..
whofe complementto 180istheangle A BD 16 deg. 20 min..
Now fay, Asfine 16 deg. 2amin. 1550 90 feet>faig 134, deg..
which becahfp écis obtufeabove 9b deg. youmift fubtratt it
" from: 180, réfts 46 deg: the acuteangle BDC, and they give.
the Hypotenufe 4 B230 {17. And:for DB Ry, As fine 4BD.

16 deg. 20 Min, to 9o feet: foisfine DA 829 dggn;eq.o«min.[. -

to D B'1§8 (4 for theplotting, if youmark. how! it is done
in the laf¥" problemle, you cannor - faibin this; . But as (forta.
kingail thefe Airitudes: aforefaid, confidering theyare onely
to betakentipon plain ground and that the chiefett ufe of this
skill ‘is to tuke fuch altitudes as ftand upon an hill: (Foral-:
though feverall writerstalk of taking theheights of Caftles,
Towers, Fores, 8. yet they defcribe themali as if they. were
upon plain ground; whereasit isa common thing to. finde @
Caftle on hilly ground: fo ¢hacI know ot one Author that

" gives any rules howto find the height of a Caftle ftanding

on the top of an hill.) 1have therefore here in this diagram
demonftrated thefame. Let ACFbe - - - -
an hill on whiclithe'Cafle @D fland. > 32252+ 5B
eth; Ifetup myQuadrant at £ and = = = A
1finde theline A ¢* which'is thea- = >+ . >
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6 o The Fathﬁﬂsw:ym. GChap.a1s
fcent of the lxril 1 thie bottom of che Caftle 28 deg: of height,
and the angle FA D 31 deg. .to_the tap,:the differenceis:
3.deg. weltich ds the angle €A Dr then I megfibecup imthe :
lme ACto:B 200 foot: where i you fihpefe Anatheri trogis:
zontal B G patelld to~A F; then muft the'angle GB.C he-
28 deg: as before, by Enclid,prop. 28: Element.1« itheve alfo ¥
take the top: haeby my Qn nt, viz BD; and finde theal-
titude theret£ @B D 32. deg: thie:diffecence s sideg. which,
isthe anglé. ,GBDmd ﬂaatmkm eut of- 130 dep,leavesthe:
angle D-BiA 76 deg. by prop..13. Elemrens.1 -0 Which ddd.
C:AD3.deg.facie 379 ‘deg. that taken eut of 180 deg.leaves:
4D Bivdeg alfordd € B.6 28Heg. toi ('G B 90 deg.- .
theymigke 118 deg.: wh-ahtakenfhomai?odeg,mﬁs 62,BC G
prop: % 9 Efemepr.~siiand: the-famds18 degy inithe angle:
D'C'1B sTor which inithe dnaloghe we take 62:thegente. angle;
%:i:ou‘ggl,emem o rBo deg.afor ¢- ob;ufe Now :o ﬁadc the
Aufine- DB ldng, Gempﬂt D l 2 T,Sr I AA- YR ."::»):'h; {'
AR 200, 1 ann 5L 7i 2203808 QIR0 nAlRG neon
ﬁxﬁn«@;ﬂéﬂ.s.dlg: wroid 1301871 88:01@»_—: SRS
B DBCO. T < 12 777»97 4~-" L
. o 1, TS TR B S
Secondly, Asfine D cq VT :
- 318deg. vel 62 deg. Comppan q q 54,0 ¢4,

| BB, sk 2] TTRT prui i y

‘foﬁne CBD.qdeg. ... 318 4.3 5.5 58" SRR :""i';
-to C D 47 ;tﬁt(.\aﬂles hergﬁt 1 6 7572 726 :

‘ Bht tﬁmmll norbe > very exactly by plottmg,by reafon

les ,. & the lines running fo far

of the meetifig-of the Teur
B D, that you cannot di-

~ onein another, e lly
ftinguith their interfedti alfo we have not onely
found the height of the Caﬁle +’l afd! talfothe reft of the h:n
. line by meafuring #2002 %heﬁme;!tqg,,gld upan
hilgalfo, forifyouadd. BC D 118 dg.to dp they
make 122 whueh fubtra&ed from 180deg. reﬁs;,&s wthe

te ’
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angle ¢ DB.Then fay, A
AsCBD 4deg. (ompat. 1156416
o D47%: - 1675726
fo(DB58deg. . ' . 9928420
to B C 776 (2. . 2760562

which added to A B 200, gives the whole line 976 ( 2. And
now if you intend to begin your mineat B, your beft way is
to go 10 or 12 foot. firltin B G line, asyou ghuefs half che
breadth of the fort to K, and thence draw theline K L paral.
lel'to B C, whichqworines are of equal length. Elem.1.prop.
26. and then keep.thattine up to che cop; for that muft be

" your line of direction; thatif by occafion of fofmerock, or
- " other impediment, you are-forced to raife; or fink, or go fide-

ways;yourmay by helpofthis line drawn-on paper witha large
fcale,keeping account ftil how far you are gonein thefaid line,
and by help of the Quadrant at each ftation, be able to ploc
how much you are above or below your line of dire&ion, and
By help of your Needle to finde how far you are gone fide-
ways ; but your bet way.isto.draw one line for afcents and

defcents, and another for, variations {ide-ways, befides your

line of dire&ion, and it'will not be Jabouria vain alfo, befide =

both thefelinesto fet downin a note-book the inches raifed
by thenfelves above the line of “dire@ion, and the fallings by
themfelves, that fo you may fubtra® the furem of the lefler
from the fumm of the greater ; juft asin conveying of ; water,
whereof  we fhall fpeak anon. Likewife fet:dewn. the variatis .
ons on theright-hand by themfelves, and thofe on:the left by
therfelves, and againft what partof your dire&ing-line each

of them is. Thus when you.come within ten or-twelve foot of

[

. ;h'el}oor;tbere ,Begin your Oven, .. .= @/ -:..
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& Tor Fanhfull Suveyour. Chap. 22,

CHAP XXIL
- Of taking altitndes terreftrial by the Quadrant,
" or the Pandoron. R
He fides of the = &%
- 1 Quadrac S X, /&
& K [ (of whichSK |
is called of Pirifews \ %=
the right fhadow; & - - \&
K L the contiary) -
. are nothing elfe but g
the natural tangents ,
- of arches lefsthen a g3 -
Quadrant; which H"A R AN B ~B
“each of theféfidesbe divided by decimal divifion, they wilt
agree with the Tables of natural tangents; either of Blunde-
wil, or Pitifens, which holds in the contrary fhadow; but be-
caufe the contrary fhadow is not continued ftreight on, but is

- wurned.again at 1000;therefore there it begins to -be reckoned -

back again to ©,as Mt. g¥ingates, Ot MT. Gunthers tule is. So
thit nowifyou turn A S down-ward , then K L will be the
right fhadow. - T

But to diftinguifh the right and contrary fhadow, you
muft firft confider whether your Quadrant goeth with a
moveable rule and fight upon: it, as Pstifcws hath it ; if fo,
thien one edge is always plumb’d, then theright fhadow is the
herizontal above, and the left fhadow is perpendicular; which
if the ruler falls on it, the thing feen is lower then 1000 parts
by his acconnt. But by Gunthers Quadrat, which is with a
~ plummet onely, and the centre upward, the plummet falls in
. theright fhadow, when the thing isfeen lower then 45 dege.

of the Quadrant, ora 1000 of the Quadrat. But Mr. Guw-

ther hath (inmy judgement) exprefled himfelf in doubsfult
~ terms, in defining right and contrary fhadow, where he faith
‘that the right thadow of a Quadrat is that which is neareft

Tt
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‘Chap. 22. - The Fasthfull Surveyour: 6y
~ tothe horizontal . "May1 not well ask what horizontal line
 he doth ean? or where is there an horizontal line in that .
- kinde of Quadrat? Certainly thereis none atall-; what doth
he then mean ? he meaneth that that is the right fhadow, that
in taking any height lieth moft{evel; and fo it ‘a‘grecth with
"Pitifcus: and although Ganthers rules are fully fufficient for
2}4 Quadrant, yet willthey not ferve to Pitifzus without fome
 glreration.. We will therefore beg leave of Mr. Gantber to
- borrow his rules, and to fit them to both. - : = :
1. eAny point being given to finde whether it be level
_ " withthe edge, by Gunthers, thus. -
If loeking through the fights , and feeing your defired
mark, the plummet falls in the the d. wn-right line next to
you, then itisright and tevel with theeye. But by the other,
fix che rvler on the lower fide to the beginning ofthe degrees;
then plamb the other edge next the centre, if then by looking
through the fights, you efpie the mark, then is it level with the
bor[t‘om of the Table; or if you fee by the top, thenit is level
with it. ' ' » - ;
. 2. To finde an height at one obfervation by Gunthers,”
.. .1f looking throngh the fights and feeing the mark, the
* plummet falling on 100 of the Quadrar, or 4§ degrees of the
Quadrasnt, then che diftance between the mark that is level
with your eye it felf, is equal to the beight above the faid
mark. But if the plummet falling there, you fee below it
‘through the fights, then go further off, if above, then go
‘nearet. . . e :
" By the other, Firft, faften your fights on 100 0r 45 degrs -
of the Quadrant; then having plumb’d the fide next you, %’o
further off, or nearer, tillyou fee the top defired through the
fights of the ruler: then By looking by the over-edge of the
Quadrat, fee fome mark by ic alfo : fo the diftance from it to
your eye fhall give the hei‘ght‘ from the mark to the top defi«
- red. And what is here faid of 100 of the Quadrat to give
the true diftance, underftand the fame, the plummet falling on
50 of right fhadow, and the ruler on 50 of contrary, thento.
T B & give
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give a diftance double to the height: if 25, the heightisbut a-

quarter of thediftance; if 75, then three quarters: for as of-
ten as the plummet falleth on the parts of the-Mght thadow,

~or the ruler in the other on the contrary fhadow, as 100 to

the parts on. which the tliread faileth,or rule cutteth; fo is the
-diftance to the height required: and contrarily, as the parts cat
Py the thread or ruler in the faid fhadowsare to 100, fo is the

~ cheight to the diftance, But when the thread fhali fal' on the

parts of the contrary-fhadow, or theruler on the righs; if
they fallon fiftie'parts, the height is double to the diftanee; if
on 2§, it is four times as much as the diftance : for as often as
the thread falleth on the parts of the contrary fhadow, or
the ruler on the right | as the parts cut by the thread or ruler
are.to 100; fo is'thediftance to the height; and .onthe con-
trary, as 100 areto the parts cut, fo is the heightto the di-
ftance: and what is here faid of the -height and diftance, the
fame may be underftood of theheight and thadow. . -
: To finde the besght or diffance ut two dbfervatsons .
by M. Gunthers way, by the Quadrat. - ‘
Asifthe place which is to be meafured might not otherwife
be approached, and yet it were required to finde the. height

B C, and the diftance: Firft, I make choife of .a ftatienat E

(inche laft diagram ) where the thread may fall on 100 parts
‘of the Quadrat, or 45 degrees of the Quadrant , or theruler

cut the like parts; the diftance EB would be equal to the .
height B C: then if I_go further off .in a dire& line with the

- former diftance, and make choife of a fecond ftationat D,
where the thread may fall on 5o parts of right fhadows, or
the number go of contrary fhadows, the diftance B D, would

be double to the height B C. -Wherefore if I meafure the dif-

ference between the two ftations Eand D, and chis difference
E D will be equat both to the diftance E B, and’ to the height
B C: orif you.cannot make choife of fuch ftations, Itake
fuch as I may, one at D,where the thread cuts 50 parts of right
thadew, and the rule 500f the, contrary; .the fecond at A,
where they fall on 40 parts of their like fhadaws, Then ﬁu‘):
Lo 3 . poie

- -
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‘Chap. 23. ~ The Faithfull Sirveyony. - gt
pofe the height BC tobe 100 ( for eafinefs of calculation,
though it be but. 16 ) 1finde, as 50 parts are to 100, thefide -
of -the Quadraty fo" 1od the' fuppofed. height to 200, the
diltance B D. And s 40 partsat the fecond ftation unto 100,
fo 100 the fiippofed height to 2§50, the diftance B A, Where-
fore the difference between the two ftations D- and A fhould
feem -to be 50, and then if. in meafuring of it you finde it
mofe-or lefs, the. propontiorns. will hold; .as from the fiyppofed
differerice to'thie meufuredidifference.fo from hieight to height,
and froiti ‘diftance to diftance : asif the: difference between
the two flaclons D and E being mieafured were foundto be
30, As 50 the fuppofed-difference unto 30;the true difference;
fo-100; the fappofed height, to 60:the true-heighe ;. and 200
it fappbfed diftaiice to. 120 the trie :diffacice, ahd - 250 at

. . ) = : : 3 . ‘k ; \ ..
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T t3ke the fitnntion of aplain fur d'dial; viz. thedecli- .
Sty E - » . : :

' '
. :
NSNS wardon and veclination theveof bythe -
A N L A : oo

S Panderon. o

o a?plyumcedge oft &ogﬁvf’éédoi'op:to shé'plghif and the

pluromet to the edge nest you if. that edgebe uprighe,
the plain Buprighe : ‘if itrec’ine] takeoff the ryler , and ap-
ply 6re of the edgesnekt the centre rhat are not divided to
the plain;fothe degtee cut by the thread gives the inclination.
But if é recline, then turn the centre downward, and holding
that thread in‘yourband, ‘moving itto and fro with-yeur
thumb>ugon it a fictke above'thellimb;tillthe thread:fal} on the

céntre 040 the debvee cutring the line; fhalkbe she reclination,

Or yéu may putotr therale; taking out the.fights, turn the
certre downward ; and oneof the fides next gnto‘;thc plain,
turning the rule till the thread fall inthe middle of it, theg

" thie fdukizl efge theréof  will gixk thedegree.of reclination. ™

2 B fuls the "declimation’: -ARtough you'iay o fome-
whatnkar hirhelp of yourneedie: andcard; if shere. be no,
. .‘u.‘l_l ’ . . : l-fo/ﬂ
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iron near you, yet work as exa&ly um can, T will be Joth -

to truft it,but racher I will go further about, and finde it by the
Azumeth; which to do, I muft firft by my. Pandoron take the
angle of the wall and Sun, thus: Apply one of the edges
thereof next the centre to the plain, and turn the rujer tilf
the Sun fhews the fhadow of the ‘thread of the fight next
the Sun, along the mid( of the rule, then fhall the fiduciall
edge of the ruler give the degree of declinatipn, But.you
muft mark whether it be taken in the fore-nooa or after- poos,
and likewife the moneth and day of the moneth: likewife you
muft at the fame moment take the Suns’altitude, thus ; Eicher
hang the Pandoron on the pin of the neck, or father fer one
of :the undivided edges ona fhool, and plumb the ogher; then
turn the edge of the Table to the Sun, meving the ruler up
and down, till the fhadow of the thread in the fight next the
Sun fhine ftreight along the middle of the rule, fo the fiducial

edge gives the Suns altitude in the degree of the limb. Now-

kaowing thefe things, you may finde the Azumeth either by
-calculation, or by -your Pandoron, if you have Gasibers

Quadrant” drawn on it. Firft, by calculation having the .

moneth and day, you know the Suns place by this rule:
10 10 11 It .13 I3 13 13 12 I1 10 O
Mar, Apr. May. June. July. Auge Sept. Otob. Nev. Dec, Jan. Feb,
Y ¥ IS LW AR o wm T Yo X
2 tens, 2 elevens, 4 thirteens, 12, .11, 10, .- Thefe are the
days of each moneth the Sun changeth -hisfigne , beginning
with Adarch. 1f the day youfeek the Sunsplace be after the

change day in any moneth, fubtrat the change day out of the

day you feek, and ‘youhave the degree of the figne -of thasg
moneth. - Example. 1 defire the-Suns place April the 25.1656,
1finde by this rulé eifpril 10, the Sun:entred 3, take 10 our
of 25, .l;ieﬁsls 3 fo I conclude, the Sun is in the 15 degree of
wthaeday, - ..
Butif the day yot feeck be heforethe change dayin any
‘moneth;then ﬁr}t’ you mutt fobtra& chat day from the change

‘day, and then theremain always from 30, 59-afprifthe ﬁﬁkt :
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take five out of ten, there remaineth five; and that taken from
30, there refts 25 degr. which beingit is Leap-yeare, you may
make it 26 of Y, of the moneth preceding, R

“Then you muft feek the Suns declination either out of fome.

Table for that purpofe,or by this analopy:as the Radiws to the -

fine of the Suns greateft declination 23 degr. 30 min. fo is the

ie declination defi-
red. Suppofe 4pril 5. the Sunin 26 degr. of +, that is 26.
degr.from the neareft Equino&ial; fay, Asthe Rad. to the fine
of the Suns greateft declination 23 degr. 30 min.

© 23 degr. 30min, 960070

' 26 " 064184+
fo is the diftance from the neareft Equino&ial to s
the declination defired 1odegr. 4m. . 024254,

which becaufe itis in a Northernfigne, asv v = & s W,

- therefore it is Noeth declination, and is fo much nearer then .

go degr. to the North-pole, as the Suns declination is, viz.
79 degr. §6 min. Now add this diftance, the complement of
the altitude, and the complement of the latitude, all three to-
gether, and from the half fumm fubtract the diftance from the

pole, and note the difference. Let usfuppofe the Suns- altitude -
taken about nine of the clock in the morning for the latitude -
of 52degr. 15 min. took by the Quadrant as you are dire®-

ed in Chap.. 20, to be 32 degr. then proceed thus; The Suns

North declin. 10 deg. 4 m. diftance from the pole 79d 56 m.

Jatitude g2 degr. 15 m. complement 37 45
the Suns altitude 32 degr. complement = ° 58 oo
Now fay, Asthe Rediusgo, °  Summ 175 4I
to fine of the. compl. of - = half fumm 87- $o0

altit.32 d.5.e.5.98.d. 992842. hencetake 79 §6
focofine§2d. 15 mor ' ~ difference 7 54
. S.37d. 45 m. - 978690, L "
teaghfinezrdrzm. 971532, - -

/ X - A
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As this fourth fine 21d. 17 m. Comp. Ar, 028469
tothe S. of thehalf fuom 87 d yom. - $99969 °
foisthe S. of the diffetence 7d. §4 m. © 913813
to a feventh fine © 154 z20m, - (043349 ..

Add toicthe Radins,thehalf - (971124 30°d. 58m.)
thereof is the mean proportionsl, beitig the fine 6f 30 d. 38 m.
whofe comp..is 59 d. 2 m. thatdoubledis 118 d, 4 m. the
Azumeth fromthe North, = -~ -« - o
Now fuppofe you hrad taken the wall-and Sun 40 deg. that
muft always be fet backward in the courfe of the Sun from the
Sun or Azumeth: viz. from Weft to South, from South to
Eaft, &c. fo then ourangle of wall and Sun being taken in
the morning,theSun muft needs be on the Eaft_fide of the Me-
-ridian line, and being found 118 deg.’ 4 min. from the North,
+ that is 28 deg. 4 min. beyond the Eaft, now if I fet back 46,
that is take 28deg. 4 min. out of 40.there refts 1 1deg 56 min.
from the Eaft toward the North;and chere :
was the Sun when firft it (hone on the wall
thence draw your wall-line through the
centre, and always the diftance between
the Ealt or Weft-line and the wall-line is
the declination defired 11 deg. §6 min. as -
afore in Chap. 14. Nowbecaule theSun .- ¥
fhines on it at noon: therefore it is a South &iall-, and becaufe
the Sun fhines on it longer in the fore-noon then'in the after-
noon,therefore it is a South declining Eaft-ward 11 deg.{6m,
But if having the day of the moneth e4pri7 5, youtake itin
the morning and the Suns altitude 32deg. and the angle of the
wall and Syn 40 deg. as afore, and you have Gunthers Qua«
drant drawnon your Quadrant for yout own latitude, and
that you have your line of the Suns declination dratn on the
tuler as well as on the left-fide of the Quadrant. And thus
_ youdefire to know all thingsby it without aay calculation;
Firft lay your ruler on the day ef the moneth; fee what degree
of declination is cut by that 12 of clock hour which is proper
tothe time, whether it be fummer or winter, carrie that de-

gree
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greeto the Ecliptique and you have the Sunsplace. Alfo carri®
it or take the fame degree in the declinations on the left fide
it gives the time of Sun-rifing in the fo:e-noon-hours and the
fetting in the after-noon. Lay the ruler on the deg. of the Suns
alritude in the limb reckond from the left-hand, and youe
deg. of declination gives the hour of the day:carrie it to the
right-fide and reckon the altitude from thence,and the fame
deg. of declinationgives the Azumeth either for fummer or
winter: but not from the North, but from the South. Then
may you caft up your declination of the wall, having your A~
zumeth as you did before, or elfe finde it by help of a fcale of

- chords drawn toward the top of the Quadrant onthe right
hand with a circle of the Suns Radixs divided with two crofs
Diameters; and marked with Eaft, South, Weft, North, and
thereby with your compaffes take your diftances from your-
fcale and fet them out upon your circle. Further if you bring
your deg. of declination upon your ruler to the Horizon, you
have the Suns Amplitude in the Horizon alfo lay your rule cn
the place of the Sun in the Ecliptique it gives its right afcenti-

- on. If you bring your deg. of declination to the Horizon, the
edgeof the rule fhewes in the limb the Afcentionall difference;
which known, turn this Afcentionall difference into time, al-
lowing an hour for each 15 deg. and 4 min. of an hour for
each deg. it fhews how long the Sun rifeth before fix of the
clock in fummer, and-after fixin winter. 1fyoubring the de-
gree of the Suns declination in fummerto any of the winter
. hourssand for morning hours of the one take the afternoon
hours of the other, it gives inthe limb the depreflion ofthe
San below the Horizon. Bring the ruler to 18 deg. of the
limb, and fee where infummer the deg. of declination cuts
the winter after-noon hours, and that hour is the break of the
day: but inthe fore-noon hours for day-light fhutting in and
' the contrary; lay your ruler on the day of the moncth, make
amark upon therule, where it cutsthe fixth hour in Fuels
Quadrant, then lay your rulet on the Suns altitude in the limb
and your mark,which give you the planetary hour. Bue it'was
’ . K2 = not
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not my purpofe to fhew allthat may be wronght by the Pan~

doron,fo I may have work enough for 2 good while;but onely
to fhew the ufeof it in meafuring-of land taking of altitudes,&
conveying of water. They that defire more of the making &
ufeof itin thefe things,let them fee Gunthers book it felf,or for
the ufe of it let them fee a little book thereof by it felf fold b

Mr. Moxon at the figne of the At/as in Corn-hil,together wit

printed papers of the faid Quadrant for London-latitude one-
ly. But if any defire the making of it for other latitudes, le
them perufe my Fale redivivas Ot Sun-[bine of fhadews,whese-
in they thall finde Gunthers firlt chapter touching the making

ofthis Quad ant explained, with Tables to make it for all la-- .

titudes throughout all England,and alfo Tables for all Hori-
zontall dials, and forall ere& South and North, Eaft and
Weft, and all decliners from ene deg. to go for each whole
des. as alfo forall Polars, and all thefe for nine feverall lati-
tudes from §0 to 56, asalfo divers others curious dials Qua-
drants and No&urnals.. o

CHAP. XXIV.
: Of conveying water.

IFind great difference among our beft Authours concerna
ing the odds or difference between the true and water-le~
vell. M= Hopton in his 24> chapter of his Topographical-glafs

faith, that after the ordinarie manner to bring it in pipes, the: -
gound muft be lower by 4 % inches for each mile, then at the

ing-head: fo that 1 fuppofe his meaning is, ifit be 10 miles,

i muft be each mile alike, viz. tentimes 4 and 4 that is 45 in-.
«ches, or three feet nine inches; but neither demonftratesic nor:
ivesany reafon for it. : Again -M* Diggsin bis Pawtemetria
1ib.1. chap.3.) faith that in tea miles diftance, che water-level.
is below the true nine paces, four foot eleven: inehes: which if:

. exery mile:give a like we have five footin-amile. And becanfe:

‘there is fucha vaft difference , 1will lay down both Digy: his

tule to finde it, and hisexample, ashe calculated it in his owa,. -

wordss

= >
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words: his ruleis thus. *Firft it belroveth youto get the di-
ftance of the fountain from the place whither youwill con-

vey the water, which diftance you fhall multiply byit felf,

adding the off-come to the fquare of the eatths femidimetient,
and-from the famm extra&t the fquare-root, and out of which
root fubtra® the earths femi-diameter,the remain is.the diffe-
rence defired. His example is this. Admit the diftance BE

., . o
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0. miles. The femi-diameter of the earth EB §o11 /sali-
an miles. But how the femi-diameter can be 5011 Jralian
miles, 1 cannotimagine: for if the femi-diameter be 5011, the
- whole diameter miaft be 1c022, which multiplied by 22 gives
220484 thatdivided by 7 gives 31498 the circumference,

which divided by 360 deg, gives 873 Italian miles to a-de- |

€e. . :
gtlNow becaufe- an 7talian mile is 1000 pafes, and an Exs
£4ifb mile 1056, (ay, As 1056, 100:87 4. 82. So that.by this
account there fhould be 82 Exglifs miles to a degree, which
was never heard of; our commen -accountis but 60. our mo«
“dern-Artifts hold 66, the moft thatever was reckomed of is
lefsthen 69, but thisis 13 more. o

But fuppofe the femi.diameter to be, as he faith, §o11 a:;xd

+ K3 © the




3 The Faithfall Surveysrs  Chap. 24.

the diftance 10 miles; each mile: 1000 pafes; each pafe five
foot; the fquare of 10000 pafes, that 1s 10 miles, the ditance
is 100000000, and the femi-diameter in pafesis §011000,
the fquare thereof is 2§. 1101, 2100,0000, add both thefe
{quares together, they make 7 2511022310C000Q

hence.extra® the fquare-root;itis §or1o00g 2 elsvy -

10082019 °

If hence you fubtra® the femi-diameter in pafes so11c00,

8 \ -
there refts 9 =252 or 10 pafes ferz, that is 50 foot,

022019 .
whereas Hopson hath 10 lines 4.4, thatis 45 inches, ar 3 faot
~ 9 inches; fo 40 miles diftance requires48 £ poles. Now whe-
. ther we reckon the femi-diameter §orxt ltalian.iles,or 3436
Englify miles, 60 miles to a degree, or 3780 - Esgdis miles,
'66 taa degree, that decides not the controvex{ie, whether of
thefe gither Hopron:oriDiggsisTight, or either 6f them both,

or neither of them both.

Firft for Hopton1 cannotthink him tobe true, for that he
fheweth no reafon; nor demonftration of it: and although 4.
4 inches may ferye the firft mile, yet I cannot think every mile
~ isalike, for this: wqteg.le;vel muft of neceffitie be fu d to

.be a right hine drawn or running from the top of the garths
.. hemifphear,there makisig an acute angle with the tangent and
runping between the faid tangent and the earths Perimeter,
fuch as the tangent-line BG in the laft diagram. Now chere
may beinfinite fuch lines fuppofed between the faid tangent
and che earths circumference, and is there not as good reafon
for all; as for any, forone as for another; there muftbe a
terminus ad quem given, as well as a terminns 2 guo. - :
Befides all this, all thefelines will bein the aire above the
‘earth ; but the water muft not run above the earth ( that is
- Guds decree ) but in the earths Perimeter. , S
Therefore this difference of levels muft needs be a fine fal-

-

ling from the tangent-line, that runneth from the top of the

- earth to any diftance defired,which (accerding to Digs) isthe

_excefs;of anHypotenufal above the Radixs, or earths femi-dia-
. meter, running from the centre of the earth to any diftance of
‘ ' mi.les,

-
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Chap. 24, The Fabihfull Surveyour: ™

miles, poles, pafes, or feet defired ; or it is the natural fecant
of the arch-which it cutteth in meeting with any diftance of
the faid tangent affigned. - .. <« o

Ir the former diagram, let A BC D reprefent the upper he-
mifphear of the earth, E the centre, E B or E D, or any of the
pricked parallels falling on E D, conceive them all to be femi-
diameters of the earth, B the top of the earth, B G the tan-
gentline, B N aline in the aire between the tangent and the
circumference of the earth: now for thatitis impoffible to
make his example to appear to the eye out of the faid dia-
gram, both by reafon the faid fecant falls fo near the femi-dia-
meter E B ; and that there is no apparent difference between
the faid tangent and the earths Perimeter, let usfuppofe the

" femi-diameter of the earth both E B and B G, to be either of

them 100 miles;and let the diftance BF be 40 miles, then the
fecant or Hypotenufe is E F, which for that it is longer by FO,
then E B, therefore FQ. is the difference of the levels found,as
is before declared. S S

And although Digs neicher doth fer down the reafon of his
finding it after this manner; yetit is eafily perceived of every
one that hath any underftanding in triangles-: for it is but the

_ finding out of the Hypotenufe of a re@angle right-line tri-

angle; having the two leggs given, and it may alfo be wrought
by tbé Logarithmes; but with lictle lefs laboug, T
Some think alfo that the line F Pis the difference of the

~ levels : but fince the difference in 100 miles is almoft infenfi-

ble between thofe two, we will onely demonftrate itto you,
and then let every man ufe his own difcretion. -

LS ¢
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Let us fuppofe in this diagram ABF D the upper hemi.
fphear of the earth, whofe femi-diameter EB is 3780 Englift
miles, 66 to a degree, to which is equal both B'G, and F M
and E D : for E Dis equal to EB, Element. 1. Defin. 15. and
BGand E D. Element. 1 Prop. 36. therefore itis equal to
E B, Axioms. 1. Element. 1. and M isequal to E B, Elems.
1. Def.15. and BG,and ED Elem. 1. Prop. 36. therefore
equal to EB, Axiom. 1. Elem. 1. and MEisequal to F B,
Elem. 1:Prop. 36. And becaufe in the other example we could
not diftinguifh one thing from another, becaufe of the near-
nefs of things one to anothers therefore we will take the di-
Rance BF, which fappofe 1500 miles, which ( to fave labour)
‘we willkeep ftillin miles. - T

Firft therefore,to find EO,EF, and OF, it EOQ is == ¢o
EB, Elem. 1. Def. 15.
for EF fquare E B, 3780. it is 14288400.
alfo fquare BF, 1500, it makes  2:99000.
thefe added make ‘ ~ 16538400. .
whofe fquare root E Fis Englifbmiles 4066 %. :
Whence take E B,equalto E O. Elem. 1. Def.15. 3780.
teftech OF, Englifp miles . 286 4.

v Then



U |

- . differencein1yoo. - - ) L
- "But howcan wedo fo ? fince Mr. Froff (then Manciple of
;. Emmanpel Colledge i Cambridge, fince Sword-bearer to-the

~

Chap.ags  TheFandfill Sorvyow,~ 81

- Thento finde BEF. - =
As3780 Comp.Ar.. ' . 642250
- isto Redins: =7 .t o T oni
foisigo0 " C T T 7 3ry6ce.
totangent21d. 3om. of BEF, = 959859,
whofe arch is B O, whofe natural tangent B k is 39694 parts,

and that is equal to L P. Elem. 1. Prop. 36, which is fine of .

23di24m.. , foras . 3780 "3,§77:02.
- ' Lo .A? 1~‘L tO R‘d’,so 1500~ . 13,176091.
7 teS.29d. 24 7 9,598500.

whofe complement is 66 degr. 36 m. and the fine thereof M P

91775, and the verfed fine-thercof F Ruisequalto L B 8225

parts. ... Lo e
Andto rqddce'them into-mies;fay, 100000. 9225 :: 3780.
311 FP. whencétake o F 286 3, the difference is 24 § mifes

'

Lbrd Maior;anid firice that a Sécretary to the Courice] of State,

‘a’man béyond all exception for integrity of Life, an’ excellent’

Mathematician, one that broight the water from the Spittle-
houfe to Emmanuel, and therice to ("brifts Colledge,) told
e, that hecame upon a time (by mere accident) in the Fenns
to a'place vheré an old river had runidown'fome foar mifes:,
and'was breught fout miles back again in a newcut and whea.
they met, the wat€r itrthe'old was but four inches above- the

water in the new. -Now the queftion is this, Dothxno¥this

confirm, of rather out-vie Hoptons tenent of four inches :and

" an half to a mile,feeing here’ is'bue four inches in “eightmiles,

which’ is half-an -inch ‘for'a niile ?, Truly I thinkinot i, for
wherefgever yoli coricéive yaur felf (0 ‘be, thereis the éruetop
of the earch: if  thére you ate withall ‘reither above. nor be-
low the true ¢ircumfetence of the earth, fuchas I conceive the

Ferms for the mof part to be; having formerly been made le-

vel, as being part of the fea, I fee not but that" the water ‘may
MU o ) - L . run
' \

\
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82 TheFaishfoll Swrveysar,  Chapaas.
run both ways as well asin the fea, if not ali fopr ways,as welk
as the four riversin.the garden of Eden. And by this meansif
the meeting place’ was not fome bowing of the earth of four
inches thick, why might not they have met of equal heighr.

Every one (I fuppofe) will confefs with me, that I being at -

B, the water wilt run to C, and ta.0; and if you'turn € upper-
moft, willit not run from Cro Bas well ? areno placesup-
permoft but B,becaufe 1 am not there: certainly 1am fome-
wonderfull vertuous fellow: ‘well, I will get chither, and then:
, ‘g will run thicher. 1f any diflike chis anfwer, let him giveus &
eteer. . o .

- Of Infiramemts for comveying of water, and their afe.

-IF your diftance be not abovean ©oo pokes -9t theteshouts,
you may hang your Pandoron or Quadragt-on the pin of
the neck, and then fet up a faff, or rather ket one bold it up-
«ight, with his face toward you at the head of the water, me-

ving a theet of paper up or down, 339!’ ftanding 8 or 30

" peleoff in the water-way, fhall direct him by the (y‘ of
your hand, till yeu having there fer up your Inftrumest, and
- plumb'd it cruly level, vou fee either through the fights , or
over fide of the Quadrant, the necher cdge of the paper;har
ving firflt &rewed che ruler faft, and placed the thin edge
thereof precifely upen the upper Horizontal line of the lnfirue
srient - now take not your flations above 10 pole at the moff
#rom yeur Randings, both inregard of therefractions of the
nir whieh will decetve-your fight , as alio for thac though your
Jnftruments be riever fo true, yet & you fail cither in'your
plumbing it; or in laying yeur suler byx one tenthpartof ap-
dnch falie, { whigh is eafily done.) you will fail fo many tenths
as are l'ables lengths berween your Table & your ﬂaﬂz; which.
ﬁi ?iour Tab!edhc I&g‘ihcs Ras;'m'. and your fation ten pole,
iill some to-cloven inches in that diftance, eaough to mare
your wholewerk,, - . . ’ ‘

- Now

CHAP XXV. =~ 1.
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- Now he having placed his paper, let him bring it ftaif and
all to you without ftirring it, and then you baving a two-foot

. .zule,and a ftick in your hand abour four foorand an half Ionfg,
0

meafure firft the he:ght of your fights above the ground, alfo
from the borro.nof his ftaff to the nether edge of the paper:

if’ both be alike, then thofe two places are level; if not, then
fee which is moft,and how many inches there are.odds : if his -
be more then yours, then your ground is rifen more then his,fo
many inches as the differenceis ; but if yauare more chen heo, .
then you arelower, and then’ che waterwill run, or elfe not.
Forit will never run higher naturally upward, ualefs your for-
“mer falls do countervail your rife. .

- Having thus found the differeénce, you muft in a note.book
make two Tables, one for the rifings, and another for the falls
at each ftation, with cheir titles of rifing and falling over
them. and the number of inches at each ftation, and the pum-
ber of the ftations on the feft hand : and you may do well alfo
to meafure the diftance with a chain, and fet down on the
right fide the diftance from the {pring-head, and ac each fta-
tion to -obferve fome-mark. ‘And having slt doae, you 'muft
caft up the: Fables eachrby it feif, che ‘inches of ‘the falls by

" themfelves; and the afcents by themfelves - then fubtradt the

leffer tocal from the grearer; if the defeents be moft, it will
run, fo that there be no ftationinthe way thae is higher then
the fpring-head : whicl if you:{ufpe&k, caftup both your Ta-
bles ohely fo fir,and youwmey eafily know. - Yet if ‘it fliould, -

. that ‘will not cut you off altogether : for though you' cannoe

‘hielp youc felf by digging deap; yet it is hard, if you cannot by

™ aving thus meafared and fourid the difference, you may for

 triall-fake exchange places;and lerhim (tand where you tood,,

and do you ftand at the feuntain. if there you finde the de-

feent to be the fame asyou did before, allisrighc: and thae -
- you will hardly do, unlefs your Inftrument be both very large,
" andveryexa&k. ~ T ' ‘

- But nowyon nﬁﬁ‘k&w, chatthereisa différence between
IR - L2 you
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out. being between the fpring-head and him, and his being
letwcenit and youi : for now, ifhe bemoft, he isloweft, for
alwayshe thatismettisloweft. -~ - . - . o0
Now if-yon will, you mayeither your felf go-on. forward;
and let your affiftant {tand; or rather your felf {tand théreilf,
i you remove not toprove, as1faid; and fo yon maytake two:
di

ances at one ftatian ; efpecially, if you have two affiftants) .
' and all you three arein one dire&t line:foif you.keep your

work in a. fireight_lineif two aflitants ftarid -in the waters
way,.if 'you ftand in the -middle in a’ right-line; if. you' fee to
‘one of them, youylee to the other without flirring the ‘Infteus
ment any ways. - N

. Again, -fo far as you-go in aditc&tliné,- if you haiv‘eb'nc_e' |
fet two matks leyel, you may eafily by them fet upa thicd: and
fourth-asfar as it goeth .in a fireight dirie;>:and when it tarns

then n'e your Inflrument a6 afore. -~ .. o .
_r ‘Alfo it fo falls outthat water is to-be brought out'of .fome

- *

pond or level waters if you bote hales in two boards like
trenchers, and fharpen fticks of equat height with: white pa-
.* pers-on them, if the boards lying in the- water, two affiftants -
holdthe flicks that yott may fec up:a third ih 4 fireight line
. with them, with a mark upon it agreeing level iwith- the other
- matks; if they are too high removethem fower. but both a-
+ like, or your own higher, ‘¢ contrd: onely.take juft notice

how high the two are.above.the water, and.thén go on with a
fourch:and fifth fo Jong as you go ina. fhreight line, and . then
wicthe Infltument asafore. . gy
. Alfojt may happen that you defire to bring water from fome

fpring or head, but you have neither level, nor level water;nor.

fireight water-way, but you fuppofe it will run 7 and the- way

© ignor long, and you would willingly.tey’s - L0
., Firft then begin at the head, an n’ukea:lit_thtremhof.
* three or four pole long towards the way that it will rup

fireighe, whether this be fireight or crooked it mattersnot;

 thenlet run fo much water as may onely fill this trench :if yoa.”
fiadeit dry , or hallower of waver.at- the head, then at'the

other

Y
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-onely into.the woed, without any forylls at all, an
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other ecd, it fheiws the ground to he falling; then do theiike
with three or four poles more, flill making the water to fol-
low you, till you be gone threg. ox.four pole jn your ftreight

inewthen having filtd it that the.wareemay fland level st both

ends, ftick up two- fticks, one at one epd; ‘theother at. the.o,

. ¢her, of equal length about four foot _ahove the water, ‘then

£0 on 1o or 12 pole in the.fame line, where fec up a mark; fo .
that you (tanding behinde it,;andlooking to the middle mark, -
eitherall the togs 'or all the botsoms, agcarding .to which you’

mneafured :youriequal heights, may.agree, thep if thar (fick be
1onger bearath she mark then the other two it fhews defcents

if any rifing placesbe in the, midft, you'ray eafily finde their

rife by fetting up a fhick, and meafuring itas before, -

For find- -

. Bt for long diftaeey, although 1 have fally fhewin the ofe 25,77

of it alreddyin the Pasdoron, yet becaufe of the fhortnefs. of

)
may fet

the liies, there is aslittle Tgafon for.to ufe that in doubtfull yowur cock

piftel, or to take on abfervation with a Quadrant of . 3 inches

eellent Inflrutnent, fbon made, and cheap enpugh: Fift, lec
i et uap 7w | A Bbe.apiegeof deal, orfome
i TN et light and foft wood, about two

N\:® . inchesfguare, orinchand ‘half,
\on 1,and fevenor eighe foot long: in
swPreei tho upper,fide thereof let therp

+ oo chanel for a bed-cord, about an
;v oo inch wide, . and of like depth:

‘€ ~ -pieces of an inch broad a-
piece, and a foot long, ynd balf arrinchrhick a piece; to make
brackets to be lapp’d one over.the other at D, and likewife the
beam with fcrew-pins made .of ‘piecesof old- keys, to fcrew

fihor 2 ?likev;ife,;a&
 foot long, a quarter of an inch;thhck,
oot Jong, 2 quaster of g Jnchy ity

likewifelet ED and FD betwo -

~ cafes, as for one 1o fthoot at wild-geele a furlong. off with a }fe‘;zg‘;ﬁ;
. Ragdins. 1willtherefore here give the making of a mioft ex- e

hus Bv&.

B s Fibe a groove of chanel: made
roine e Al oy ey - owish a-round plane , like the



36 * The Faithfll Sorveyons. Chap. 26
and an inch broad, with a jageftroke down fomething
toward one fide of it, that g';u make the fcrew-holes befide
it: this muft be fcrewed toget

an inch of the énd, all three-with one pin. Alfo. you muft

fcrew iceo the beam at C, that the jage-firoke may be exa®

iy perpendicular to the beam: this hole mwft be bored ¢lofe
2o the bottom of the greove, and in the bottom of the
beam you may glewon a piece of fomeeighteen inches o

in the middle, of two inches broad and an inch thick, co
thicken it; becaufe juftin the middle you muft make an bele

fo big and fo deep, thatitmay fitto go on the top of the

three-foot ftaff, or foot of the Pandoron, when both it and
the neck are took off; yet you muft take heed you bore if not
quiteto the groove, and let it go onas ftiff as you can pofii-
- bly. Alfo at either end glew-ona piece of an inch chick, eight
inches long, - and of the breadth-of the team, or nayl them
on to the beam, and cue the bafes troe and fquare : then gee
two thin fights made after the manner of this figure, eight
- inches long, and nayl themonto theends at A B, fo
that the fight-hole of the one may look over theflat| v
of the other, and when you will ufe it put i¢.on the|
ftaff, and put on a plummet and thread of the fength
of the jage-ftroke ; thenfetit up and move it by che
feet till the plummet bangs right with the jage-ftrok '
then fill the groove with water ; if ic be truly d:

and that fet perpendicular ty the beam, then may yodﬁll?L )
> ‘groove fo full of water, that it will rife fo_ high above the
‘wood at both ends, that yoQ may thruft ancedle through .
- it clofe to the beam, and yet the water will be above the -

teedle. o 13
© v wt CHAP XXVL U
LN offemingofgrownds.
. Mnie intént is not here o deferibe the manner of making
" &Y Rengines, flaces, (yehleas, mills, &c. - to mount the wa-
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Chap.26.  Tb¢ Faithfull Swveyour. S |
ter withall, as beingtoo. greac a charge for a fmall piece'of
ground of nine or ten acres: for it often falls out, thac ifa-
picce of ground be ten acres, yet all of it will not he over<-
flowed; fo'thac, ifyon beftow any great coft, we may fay
<~-materiam [wperabit opuss yet this T have feenin one of thefe
dry years in a meadow near Hartford, that one man, havinga
piece of ground encompaffed with the river, fowing it made
five pound, of anacre of hisfirft crop, where his neiglibour
- made fearce twenty fhillings an acre of the ground adjoyning;
although naturally in other years beforé asgood. Yetthisis
not comparable to land-flouds; for chefe, partaking of a flimy
" _and muddy fubftance,being brought into meadows or paftures-
in thefpring , either by drains, dams, rarning of town-dit-
ches, fewets, high-ways, ftreets, filths, do both moiften and -
fat chem;  wheras the river water fats nothing o' much.; as: -
¥irgil hathie, -~~~ - . 4. s
. w- huc [ummis ignuntur rupibus amnes,

Declivimgne trabunt limum. -—
Kand in another place, e
* Et cum exnftus ager morientibus eftwat berbis,

Ec:e, [upercilio clsvofi tramitis sndam:-
- Elicit, slacadens rascam per levia murmur
i Saxaviet, [casebrisque varentiq temperatarva. o
-Aad doth not all the world know Row the river. Nilusfaty:
withhis fhine thewhole tand 6f Egypr2 - - .| -+
i.: Bornowhaving by drains and dams brought yeur watet to:
the higheft part of the ground that you would flow, you fhall:
- oot alittle-trench; as level-as you canghuefls by the eye, which
inzg grm';nd clleer;:%g)e‘abovc mngot:ches brlgad; and tl'eavew
ot eightinchds deep;fo-going not aboye-a pele st once, laying:
yous tiirves -on the lower fide of thetreach and clole by i
- with the: grafs dowaward;  that,. if you think goad, yon may
pnt them'inagaumn, or catrie them away: and now les info
much water, as will filt npthdt treach.. 1fyou have the wates

ruft over at the Jaf end a liede, itis thebetrers that fo, flope -~

ping yout (rench with:a.urf, your waser may-wn 9%@?*@;&@
T : : o “Pplace;
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‘Place: But if you are rifen fo, . that the water will not foFow
you; then you fhould have a fpade for the nongce with a long

crooked. handle- crooking: up- likea -firefhovel, that there-

with Eou- mray deepen yourtrench; gnd take ovt the moulds;
- and then go a litcle lower thé next time, flill making the wa-
ter to follow you.as %On. go to the further-fide of the ground;
then according ast
trench, one or .more, in the middle,, or at .ends. foar or five
pole downward, and at every four-orfive pole make trenches

the fame way you did ac the firft, till. you have done: fo chae

you fhall need no water-lével. for chis-work, unlefs perhaps
ou need it to try whether it will come’ to the ground or nos
-_Ifyou dre to bring it over fome ditch - or brook, where the
water is lowet_ then your water-way; -then muft, you eithes

. wmakea bridg oyerit, or elfe thoot fourboards, and nayl them

together, and make a trough, which may lie bothi under the
ditch, and throngh the mounds ofthedicch. . -

CHAP. XXVIL:-. ..

;Of er)hi;ag ,of g?'ohﬁtl{;'_ ; .“\; o
He drayning of grounds is often fofu.nd to beas adﬁn-
L tageous and profitable, notonelyin arable, but alfo in
fow meadows, and-woeds, and bogsupon hills, asthe fAow-

ing of them: if not far moré; : by reafon more grounds, for'the

. moft part, will be-drained, ‘then lowed, bothin fefs:time and
withlefscharg. v o e DT
- The Inftruments for thiswork may be a plow, -fpades, fco
 pets, thovels, and bills, and forks. . . T DR

- Infome "Parithes “they hama;_mwnéblbw,’ thit:wil‘lﬁzgholc‘l‘ '
éight or 'mine yoke of oxen;}-and 2 couple -of horfes aforefor -
Boys to ride on: to 'guide- thew:,’ and chreé: or.four'horfes

with drivers on them', others to hold the: plow .( one: one
While, another another while:kbooted up’ to the middle, o

thers following with bills, forks, {pades, fcopets, thovels; that,. .

..... P

,,,,,

i€ -ary grafs ;or turf-ground fal] Grafterihe plow, fome may

e ground falls youmay makea crofs-
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cut it to pieces with their bills, and others throw it out with
their forks; but-in plowed grounds wich fpades, fcopets and

¢hovels : thus yearly, about 4/ Sasmes, do they ferve their

peafe-ftubble , barley-ftubble; ‘and low meadows; efpecially

. commons. - Bot this plow  muft havea piece of wood either
~ ferewed or cotered to the right-fide of the beam fomewhat to-

ward the fore-end of it, tomake another coulter-hole; that
T fward-ground. you may pur'in another comiter, thae-may
¢at both fides of thefurrow:: and let the ground-wrift be Gve
or fix inches broad; and vhe btoad-wrift be longer, and ftand.
ot broader then the ground-wrift by anhandfull, ta throw
both earth, and turf a good way off. But, if you arein.clay-
ground,you may make a broader-point then on ftones or: gra-
vel;but howfoeéver lectherebe a whole pan and a finne-thare;
© Thus if you will make any new drain, - ditch for quick-fets-

- ting, brook, or river: firft fer up yoor mark at each nine or ten

pote-on both-fides for the riders to guide on the horfes, then

- plow once all over thatbreadth, and throw out the moulds, -

then fet your horfes fingle, and with any other lighter plow
plow again and throw out; till you'are deep enough: thus
may you do meore in an:hour then in three days otherwife.
Likewife, 1 have known divers. high-ways, where-one fur-
long hath abutted-upon them, and-another runiong-wife by .
the fide of it, where the way hathnot been above a pole:
broad; that the plow continually carrying out moulds upoa it.

hath fo rayfed thaclinfy-fide, thatic hath beenfo linfyrhat

not a loaden carr hath gone on it in harve(t or hay time fince:
the memory of man, yet the moft neceflary harveft-way, ‘this.
have I mended, and made level with mine. 6wn plow and mine
own people in two hours, a quarter of amile together; and:

- the like havel doné toraifea road-way inche middié by:
o Y e, e

plowing and throwing'up both fides.

. Allo I have known one M. Field of ;A/}lé \-b.ll;'.‘j. in Shid

lington parithin Bedfordfire, who there with his plow made-
a larg moat onely by’ plowing and .throwing-out the mouids,

The

‘and making a ware for 'thekqus'ﬁ). goinandout.: .- .o
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" The fame manalfo being at an efpecial friends houfe in
Hartfordpire, his advice was requelted aboutcleanfing of &
. brook, which wasfilled with flones driven dowa: the il by
land-Bouds; neither.could they digit wth fpades, nor Rrike
in a matrock; i they did; theiwater wpuld fly in their faces,
and the cold wateroverflowed tlie banks winter and fimmer,
. andfpoited all about: he gets @ ftrong plow with a nartow-
poinxed fhare, and plows one hour in the fore-noon, and.gets
good Gore of labourers with forksand fhovels,.and throws
out-what- the: plow ;liad raifed,’ asd.chen to plow’ another.
hour in the afternoon: and thus made quick {peed without.
troubleor let. . . . S L
- Another time the fime man ftock’d up a wood; and havi
ontly tockt upthe wood, ‘hemakesa plow, whofe neck 8:3
handle were both one piece; wich: this plow be: plows. chis
ground, and never digged atall, onely be had two fallowi
him with matrocks, that if che plow was hanged in the middle
. of a great root, that the horfe could not break it, then. they
autigmfunder, . o . s o T
" And afily., one exploit-mar¢-was by'a' plow done by
Mr., Turernen of Hextau in Hartfordfire Elquire,i ord of the -
Town. who fbecaunfe their high-way to- Lasvz-market was up
anextream fteep hill for two or three furlongs fpace, and of-
ten-t'mes.both in fro(t and rain fo exceeding flippery an horfe
could fearce ftand, being all a-rotk of hurlock; ) gets 2’
 ploiv,dand the neighbours willingly bear hom company : they
plowiabout ind fpiral line, and fo plowed furrow after furrow,
. allone'way, turning all the moulds down the hill;and fo when

thev had plowed it broad enough once over; then they begin -

and plow twe or three furrows of the mouilds ewice‘over, and:
the Higheft fide. deeper: thusidoing;«ilt they hadthade che
higheft fide loweft onely by plowmg ; fo that they can. now
draw five quarters of wheat more -eafily np that hill wich
" three horfes, then up the ocher with five S
"+ Aud thus have we the way to drain fuch grounds., . wherein
- you may havethe help of the plow. -It follows now to fpéak
A of
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of thofe that muft be dene éither chiefly byche fpade, of one-

" by the fpade. Chiefly by the fpade, called water-furroving,

that is, when you have new {fown any gram whatfoever, then
prefently water- farrow it either with plow. or fpade, or both
- Butifit fal out thatin afloud-the water goes not ‘away fo

faft as it comes, though within two or three days afterit will

beclean gone; yet you are never the near , it hath done alrea-
dy what hurt it caa do, your grain is drown’d, and the fault is

" in the maindrains; .yet.not in their depth, becaufe they will

be dry within twoor three days after, but in their breadch. -
. Now, if this had beer » new drain, you might have made

it with the plow, as was faid before: orif you willdeepen this
- old ‘one with the plow, it may be yow may, but to make it -
broader. you camnot, i it beieither very deep, or very nars -

towi i the bettoms therefore yon amaft. widen witli the bade
my.' S - A S .
. iAnd for thdt where cattel ‘go over fuchidrains, they com-
monly treadiin the earth, and ftoprup the water, therefore tof

prevent it, gat.good oaken timber, hew two fides of each

piece, which ket it be. eleven.or twelve inches Diameter, {lit
thefe in the middle,Jet them be two or three foot longer- then
thebreadth-of the dicch, lay them.edge to edge,the fawn fide

vpward, nayl ledges.on the out-fides; and lay gtavel or eartls -

on thetop, and ftopupwich buthes, or ditclrup, or both, the

: - For &o:g.cv de qfﬁégmire;; o S
. Thefe for themoft part come of fpewing fprings that are inv
a veinmoft commonly of gravel,. nearthe fuperficies of the

ground, and drawn;ftill more-upward.by the heat of the Sum;

orelfe in fuch- places as formerlyhave been all water, as: thie
Ferms fometime have been, and fo growing. of weedsat_ firft;

- they rotting bave turned to-earth, and the crop thereof every

© year turning to earth; in procefs of time {fwells and grows up
- to a great height: as is manifeft by divers rivers formerly navi«
gable, now quite grown up. 1havefeenin AMaldon-moor the

M2 roots
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roots of two willow-trees in the bottom of a drain, about a
yard deep in moorifh.ground, within three pole of the firm
ground, where one might fee the froke of the axe that felled -
them to this day : this ground about was excellent good turf,
and on a fudden perfet found, and fo all along for twenty
miles long, and in fome places 30, 40, 50, 60 pole wide, it is
good turf-ground: which makes me judge all was a navigable
river in times paft;as alfo the Towns names bordering upon it,
&s Temsford-1{lands, Seaford, Flect-haven, and Fleetwick, Se-
condly, one william Quayt of Maldos, who yet is or late-
ly wasliving, plowed upan anchor ina field called wick-
bam-field, adjoyning to the river. Thirdly, thereis evident
meantion of a very ftrong Caftle, at a place called Bed/ow, fitu-
ateupon a firm rock of hard red ftone hard by this moor-fide,
and now it groweth daily mere folid by draining, and I per.
fwade my felf will ere long come to be firm pafture: yet 1do -
fully perfwade my felf it will fcarce be fo profitable then to the
owner, asnow it is. 1 remember before cutting of turves was
known, a man might have bought in weffoming-moore in Bed-
fordfire an acre of meadew the free ftate for ten fhillings:
pay it was fo bad, that fcarce an{ man knew his own, theyfo
avé made fourty peunds of
. an acre, and yeét have their ground flill, whichin 30 or 40
years they make as much more. Now if your bogs be, fo ten-
der, that one cannot go onthem, then at the upper part where
it firft rifeth make a'large & deep ditch, fo deep that it may be -
lower and deeper then the fprings by a foot or twe. This con-
vey fo, that no water may ftand in the ditch, fo that the water
of the fprimgs may fo be cut off; making a ditch , though not
fo big, round about: and when it hath drained thus a while
that you can go uponit, then dig drains with turf-fpades
afcue upthe hill, as deep as you can, and fome twenty foot
afunder.  And thus (in fhortfpace ) you may have either
good turf-greund, or hopground, or Orchard , or pafturear
your pleafure. - ; - o

~

" CHAP.
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Y CHARGXXVIIL L L

'b . Tocloanfs adisch, whevhey it be full of flaggs, or umd, ~~

LT andRasempry out the Warér. ‘
IP it be full-of weedé, 8et’a drag'or dung-rike with three
A teeth, and drag odt the weeds : likewife for the mud get 4
mud-pan, which-is- made* of the back of an armour, make a
fockee, and {lit the little end forked, and flat it, and fpread it
four or fixinchies; ant tivet it on the plate; then rivet another
round piece, both clofe by thé focket,and alfo into the bortony
‘of the plate to fitengthen the forks, fetting it -coming toward
‘'you as your drag:rake doth. “Then, if there be much mud,draw
out fome of it firft all along the ditch, and when that is hard,
fo that you'can goapon it, then draw out more: Thus may
you go to it when you will; and leave when you will, without

drefling 'you, or daniming the water. And thus on¢ manwill

draw out ‘as niuch in an hour, as three¢ men will throw out
with ftOp&s P A T U

Gl CHAR XXX n
O cleanfinga Pond fix or feven pole broad being grownover
" with acoat of “weeds, ihat it will near bear one, " - <

o P N witlfoq‘;dgting the water.
Y Ou fhall: for this parpofe get a boat and a:haling-line;

as they cut-mows or hay-ftacks with, both like fiches, and’
ftabs , alfo: wheekbarrows ;" and half-inch boards of fix or

- feven foot long apiece. If this coat of weeds be very foft, youw
* were beft to nayl ewo boards together, with ledges like a

door : butif it be any thing hard ,let them go fingle. Then
begin with your crones or drags, and cleanfe the out-fides
with them fitft as far as you can reach, and let the barrows
-carry it away out of your, way : then take your boat and fpret;
and for want of a boat take a Brewers cooler, and let two-
- folkgointo it, and row your felves. to.thecraft, and laying'

. , © M3 ‘ ~ your

-

- good ftore ‘of dnéa%sa,i cutting-knives of both fores, . fucke .
hay
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your boards on it, and you ftanding on them, cut with your
fithe pieces as long-and bread asthe board, then take up that
board as you ftand onthe ether, and removeic beyoxd ic,
then take you the crones.that ftandion thebank, and having -
faftened: your haling-line. both- to the, crone and.: to ‘the
~ ftaleof it, by knitting a knat attfie handle-end; let them-gi
the bank draw put thofe piecest. whicly that. theymay do the
more eafily,they may level a place abaut an bandful above the
water, aad. pull themthither, and shen cut the fmaler with
thekﬁabs,»a.ndtbsﬁdmmbsmyn-;. A S
- Noy then having thus gone-round, and cleared it from the
fides round ‘about, pitch-all your cronesinto-onefide of the
core or cruft, and teie if you canidraw it ¢o the bank-fide (for
thefe kind of cores'never grow to the bottom,efpecially if the
water be deep), which ifyoufg draw.it, then may you ftand-
ing on the bank finith all with-yoar crones. Busif youcannes
move it, then. with.your fithe-knife,. and help- of your dores
and boards, you may flicit all along, either in the midft, gras
much as you think you can move at once. But now becaufe
you muft move yourboards and dores eqd-long; (which is
harder to do thenfide-ways) your beft way is to have a hook
at the end of your haling-line, and makea mortes ar oneend
orboth of each board, and thus put'the hook in the mortcs
of the hinder door,and raifing it a little at the end with a cou-
ple ofchifils, or fuch.like, drawit till itis esitered upon the
_ neatherdore, then baving a beard lie by the fide of 1c, ftay
' your {eifion it, till the hinder be drawn alongupon the vther;
and.fie foremoft, and thus m?you; divide dnd draw piece af- -
wer picee till yowhave finithed, . - - . ..
e - LCHAPR XXX
DT T Of cleanfing of aser. R
S Ometime you:ate to bring water:toran houfe,but you have-
but (ach-ascomes from noyfome places: sow to-puri-
fiefuch water, if yowmakea crenclvofafoot and:an- halfideep:
IRET : z b : : and
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draining through the body.of shie clunch.
S I ST (e
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" i chree or four pole long (che longer che better) and fill it

2 fopt deep with hnelock-or dlunch cut in pieces, asic-were for
thie iove-kifl, then fill it sl handful higher with pebles, then
fill- ywap with gravel or. earch; it wilt {o purifie it, that it will
be fit for bréwing, or the por;or laundrefling,or any chingelfe:

~ if you cannot get hirfock, content your felf wich pebles. Alfo

it greatly mendeth: witerin3 pumpe or weli, firft to cleanfe -
out the mud,and then to putin clunch intoic. Je witl fikewfe
punifie the wacer very. much,if yoir would lay chanch ot hutfock

- adhigh asclie water rifech iniyous well, in the fame form chat

they ufe to lay their bricks:" fo will the water cleanfe it felfby

. Toen-0 L s s - L '.‘ . A
oo L G HaAPU X XKIXE e IR

U oyl an bowfeonfire
~yHe ‘Inftrumenits for this puepofe (notto fpeak-of the wis

- .~ ter-fquire, which will shrow s whole - hogs-héad of watet

to thezop of an:houte ag onoe; for that fuch’ are fcarce 1o be
bad. fave in:fdme greax: Toiwns or Cities ) -are: pikes, fpits,
mawkins, .pike:{taves, forks.; wet-blankets; ladders, butkess,
feopets, . pails, &t - dnd’ the matetials, water, coal-duft;turf
athes; wood-afhes; faad - Horfe-dung’ duft, dire, and inéxtre-
mityeven:dreft. grain it f&'f. diknow yonwill think it firange
chrat 1 thould mentfonpikaes atid {piss, duft, fand; and afbess
bat I fpeak oxv. offgn -expkricpee; . ichat four: men, that kdow
how to ufe thefe things: will foaner quench a fire, then i@,
that go.to work wich fadders and buckets to firip  houfes, and
hooks to pull :hém down: 1t'sa milecy 1o fpoak it. when.thé
rade nndticude are dnce come togéctier every an witl ravd his
awnway. 1ficbe 3 divelling-houfe; fome will bufy themfelves
to carry. out brafs; pewtet, but their chiefaim is'at the nhony-
cheft; while others wiit to take i of themaid catriedt awaye
others perhaps,. of more honefty but lefs wit , will be rigping

| -thehoufe; -and -folet the: fire: have the ‘mdreair to. burn the

mote viotentlytimt, wherdas they thigk therehy to fgavi m?o.r\
T - t . oufes ,

/
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- houfes that are near toiit, they ufe (for the moft part) the
onely way to fire'them: for the'greater the flame s, the
‘more isthe danger, and the farther the Iparks of fire-will flie.
" Andnow, if youwill vouchfafe the reading,which is mo great '
labour for you, I fhall endeavour ( God willing ) to give you
fuch direGions, whereby you may wich leaftlofs, leaft help,
and moft fpeedily quench aay fire, wherefoever. it begins, ot
howfoeverit comes. - S TR AP SE N R
o The firftruleis this, If.itbe in houfeor chimney, do':not
by any means open any:vent.to let it out; efpecially -upwards;
but racher ftop all the holes you finde: If the foet of a brick
or ftone-chimney be on fire, difcharge a piftoll .twite orthrice'
upon it fo foot and fire and all falls together. If itbea
wooden. chimney, and:that all thetimber:, both ground-fells,
ftuds, mantle- tree, beams;, and all are0q fire at once; then firft
with your pike-ftaff, fork, or fpit, rub down all the coal, then
throw on water, and then afhes, and allisdone: And thusdid
1my felf, all alone, quench a fire at Wweffoning in Bedford bire,
where comjng that .way accidentaily ; ‘andiinecting 2 woman
coming out of a yard wringing her lrands and crying, .1 asked
her the reafon, but fhe gave me no'adfwer; :(whether it were
for thatI was a franger to her, or whether for grief fhe conld -
not fpeak, 1 know not:) bugaway fhe tuns as. faft as fhe could.
1 fearing fome fuch matter raninto the. yard; but finding the
- door locke, and hearing withall a fluttering of. fire, 1:tbok up
" an hogs-trough which lay there, and ran againft the door, and
broke it open, and went in, where I found.a buck of clothes
ftanding on a tre fole, and a great many turves under it almoft
burnt out; yet the buck-had no.hurt, but thdy had fired.the
end-grotudfels ftuds, and ‘all the timber.of: the chimney. 1 has
ving beent the Fullers-earth-pits, not fir from.Oburm, o fur-
- vey them, had the foot of my plain-Table in my hand, where-
. with I rubbed downall the coals, and .then took the buck-
cloth by all. the four corners, and threw up the afhesinto the
chimney, and finding a:pail; I ran and fetcht ‘tusf-athes-and
water ‘together, and :quenched all guite. in’a:quarter of an
o - N - L . hour’.
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hour. All this while not one body. came ; fo T was going,
thence, and as I was. going out at the gate; there came near
half afcore, which fhe brought out of the field from hayings

with thefe I went back again, fearing left they thould do hure;,

fo prefently fome of them get ladders, and.to pulling off the
thatch; but I prevailed with them with much ado to let it a-
lone,and willed them by all means to keep it into the chimney>
if they found any holeschat it could come out at, to ftop them

. up with dirt or cow-dung, and throw dirt or cow-dung on

the thacch if they would, and if they faw any more fire in the

*

chimney. to cover it witha wet blanket.

If it ‘be within a dwelling-houfe, on any ground-fels; or :

ftuds, it is eafily quenched, doing as afore. ,
_ If itbe berween parget and loft-boards, wherefoever it

- breaksforth,lay on wet woollen-cloths,hair-cloths,cow-dung,

or horf- dung, with water, afhes,orfand. ,

If it be onthe infide of an houfe either thatched ortiled,
between the parget and the roof; cover the out-fide with wet
blankets, hair-cloths, &c. that neither the flame’ get out, mor

air get in. And on the infide be fure there be no vent in the

parget, but ftop it with cow-dung, &c. -~ -

If it be on the out-fide of a roof, cover: it with- wee wool-. -

len; or on the top of a mow: and throw no water, but afhes,
fand, horf-dung, &c. - : \
~ Ifitbeon theinfide of the roof of athatcht houfe, cover

_the out-fide with wet cloths asafore. - If there be no-parget,

your onely Inftrument is a fcovel, or mawkin, or mop often
wetted, and with them fweep down the fire. Andthus1and a

~ . boy with'a fcopet,throwing in mault inftead of. afhes, did at
Tame querch a thatche-houfe adjoyning to another in the

market-place, which was on fire in eight places at once on the
infide, hard by the eavs; yetbeing new . thatch and hard, it
glauncedppto theroof.and broke notout, till ic came ag the

ridge, where were on the out fide as many people as could

ftand on hdder_s‘,r'ga# with water, that no fooner could 2
Hake of fire peek out of

3

with

the ridge, but ftreighe they faluted it - :
N T
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with a bucket of water : but for all 'that, fo foon ‘as the fire
had broke out at the eavs, fﬁvhich had been, had not we two

~ affwaged it, } they iuft:alf have fonghe d new way down; ot
aife have gone throvgh the fire. = i L Ton LN

- ¢ ¥f-it begin tikewile'updn femp, or' flzx ;' cover it with co-
verlets, blankets, hait-cloths, &c; arld throw on afhes. If it
be on the fide¢'ofa mow, hang wethair-cloths, or woollen-

- cloths before it, and cover it at the top, that no flame get out,

holding the fore.fide-cloths as clofe to it “'as paffibly, yoy can’

Thus have wé fhewed the ways, ' how ro quénch fire'in "a

houfe, where or howfoever it {hafl begin, without pulfing

down. Now to prevent fite coming from another houfe, co-
ver it with hair-cloths, coverlets. &c: and throw on thém wa- -
ter'd athes, dirt,-dung, &c. Alf§ if an houfe'be ptlled down,
by-no means let it lie there; but, be it what' it will; timper, dr
grain; hay, or firaw; quench' it throughly, and get carts and
away withiit into the field, and there fpreadit. I'faw one at

Bwrtonin Bedfordfhire at one Francis Wocdward’s,, who had

his barr bursit down, that it kindled again in the carts before

they got’a furlong from home. And Fhave hear my’ Father

* fpeak of it often, that there was 3 Patfonage:barn, with much

corn’in’ it, burnt down at ‘Leighton- Buzxard, where lie was
born,and they-did not carry it away,but watched it ¢ontinual-
ly ; but for eight nights together 4l abont mid:night it broke
éutagain, that chey-were forced to ring the bgfls,and to carry
all away at faft; when they had wearied them with watching.
© Jfanyfhalt doubt of the efficacié 0f thefe things, I defire
him to confider ofthefe five things, - o :

*Firft, He feeth dayly, that an extinguifher putsouta can-

dle; yeaa candle putsout it felf by turning the flame down-

ward: then a blanket on a chimney, 6r‘any where elfe, much
more'. . | S ] ' N ki ' ‘ v'v A

- -Secoridly, Ifany doubt the blanket will burn; ‘it my be (o, -

ifit have holesin it: but they are eafily ftopt with throwing -

on-horfe-dung , ordirt, And for both thefe let him try chis
torichifion: - Eet him sake a. woollen rag , dnd'd burnihig coal
ot - ' cither
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ecither. of waed;, {ea-cqal, ot turf; (which of all other is hard -

eft tobe extinguithed, and sherefore weufe to take a piece
of turf and wet it, and rake it up in the afhes to keep fire, yer)
let him wrap this coalinf his ‘cloth; or layit on the hearth,
]ang goger it clofe.that no air can get in, and your coal quick-
y dieth. i R :

Thirdly, Ask sty fouldier, and he will'tell you, that the
beft way to- put.out his match isto putitinto the momh of
his piece with the coal dowpewyed.: 0 . - . 7 &
. Fourthly, You may eafily feetheeffe&.of duft, fand; horf
dung, or fuch like, if ever you faw an hearth of char-coal
burnt, and quenched. - ., - L _

- Fifthly, Ifa, mow fhould  be coveted at thetop, and not
~ at the end,, you will fay it will burm underneath like an over
I .an(wer, put a-whole fedge-fheaf into an oven at once, letnt
be at full fire; . ftop up-the oven, and preletlyphe fire goeth
out. S C AN

i T CHAR-X¥XIL:
. O kieging a-fivt light ll night wi rge
' I,Hdvé'béfdré; in thelaft chapter, thewed you how to-put

ot fire: now in this1 will fhew.you how to keep : fire a
“®long while light with a little charge. Suppofe you: dwell in
a lone.countrey-houfe, whese eneis fick, and you:have but
one. farthing-candle: in: the houfe , and borrow you: cannor,
and you would fain have i laft,butning 2 whole long-wincers-
night; then do thus. Cut youy candle in two picces, light.one
of them; and heat a grgat pin, and thruft it into the great end
of the candle long-waly half the pinslength, : then fill a pail
with water fo.deop that the lsagth-of the candle, pin and alh
will pot xeach the botrom, then holding rhe candle:bythe

o

light , let .it down gently into'the water with ydur forefint
while till the water be ftill, and then take away yéur! h

fwers

H

- Gill, as.the candle lzufnﬁtl_up\flme,&vw raife.it: and: which/an. /-

1"9/4.3.. P

[Ll'c‘ lav

Siltore s o
ger and thumb, 1ijl 44 comes. to the flame, there ﬁa};iﬁixg v rivarfe.
3 .
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- fwersthe whole bufinefs, thatthe fire willgono otherways,
fave upward to hisownelement. .~ o T
‘CHAP. XXXIL: o

. - Of laying down of ground for pifiure. =~~~
O‘F all groiind the beft to lay for {ward s the black-mould,

S o- firorgclay. And although the black-mould be excel- -

Jer.tboch for Wheat, Barley, and Béanes; yet -in the low le-

" vel ground it is infinitely: more comeodious for pafture in fum-
mer; that the three yearscrop of grafs without any charge at
all is more worth thenyour two crops of grain with all your
two years. feed, your dung; and carriage, and five or fix
plowings, harrowings, rowlings, and weedings. But you
will fay, ground isfong in grafling, and 1 am but a Tenant,

~ and have but a thort time in my leate; when T have made ic fit
for anothgr, my Land-lord will turn me out, or make me pay
morerent. This, 1confefs, is fomething, and in fome cafes
may ferve foran anfwer: but yet upon this condition thy
Land-lord will renew thy leafe for one and twenty years, (if
hebe wife) and then you are well enough: for whereas you

fay it it long in graffling, that is remedied with one years - -

charge of arable; for if thou firft-plow it, and lay it flar, and
with as few furrows asmay be, about November, and then
" dung it, ‘then plow it again, about the beginning of cMarch,
fill laying it flat,-and filling up the furrows; then fow it with
hay-duft; or chaff.duft, which every hotf-keeper, ifthey are
fpoken to about Mishacimas before, will (for a trifie) fave
for you on purpofe. Ifyou harrow in this, yon fhalthave a
crop of grafs at Mid-{ummer will be worth 30 or 40 fhiltings
anacre, and ftill.be better and better. But hy all means ‘plow
#a your.dung.: 1 have laid fome in thdt manner; and fomel
havedung’d above ground three times; yet this will not be
comparable to the other; yet but a farrow of a'plow between,’
and bothlaid down 4oyearsago. - - R
- - And by nomeans lay dowa any ground, thatis worn out
L 4 N | - | ! » of

Saw s
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of heart; for by that means if ever thou get good grafs of it

. in 40 years, V’le never betrufted, unlefs thou dung it ‘extraor.

dinarily; and yetic will notdo. Ratherthis do; if it be inclo-
fure, take nothing but the ‘mowing crop for divers years toge.

~ ther, and fo- doing that crop will be more worth thentwe

whole years crops takenas ordinarily. 1 fpeak all this of mine
own experience upon my ewn grounds. o '
But / have often heard of, and in part feen another fort of

fpeedy grafling,which is this. They fow their ground with feed ..
-of daver-grafs, a very{mall quantitie on an acre, and in fome

‘places they mow it twicein a year, yet never fow it but once.

* Whether they plow it or not, / cannot juftly tell: Jthink not.

ThusI have feen at AMaddingley three miles from Cambridge,
theyfave their common fallow fields till AZidfxmmer;and then
hawean exceading crop of claver, and then fallow. But whe-

ther they fow for each. crop, or whether it be of the nature
. of Muftard-feed, that need never be fown bur once, though

the ground hath lien fward 40 years before, 7 know not.”

. -But.you will. fay, yours perhaps is common-field, if you
fthould layit fward, you.thould. layit for other folks. And
what of that? If you have more benefit that way,then you had

- before, never grudge at it,though others take a part. 217, Thou

fhale take part with others of it, as they do with thee.
And in moft places one acre of fward hath as good right of
common as three,: or infomé places: five acres of arable hath.
317, There isno doubt but others feeing thy good and fpeedy

" fuccefs will foon fecond thee, and thenthou fhalt have as

good benefic of his, as he hath of thine. - '-

0b. But. if every one fhould lay fward.that would, how
- fhall we do for bread? / anfwer, I do not fay 7 would have
- every one that lift fhould: lagydown for fward; buyt this 7 fay,

I would have all ground turn’d to themoft advantage, firft of
the Common.:wealth, then of the owner: I would not have
fuch ground, as will beartwo- or three load of as good hay as

~ ever beaft eat, turn’d to arable, when the next acre to it be- -
. ing fown fome years Rath fcasce yeelded the feed again.Where
Lo, . . an

N 3
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an ordinarie acre of pafture is. worth 5o fhillings per ammums,

“and the bét arable not above 8 fhillings, for as for an acre of
fward,though it be worth but 20 fhillings to the owner, yet tp

the Common-wealth it is worth 30 fhilkngs the after-palture; '

where it is reckoned ata third-part of the rent; withus at
Cambridge farmore: and thatis not loft, it doth not vanifh
into air;and though the Mafter get it not, the Common-wealth
doth: and how would Luton and Hitching do for hay, were it
not for Harlington, Pullox-hill, Gravenbarft. Ot how would
- Cambridge do, were it not for the Fenns? Yea, I iave known
. that hay hath been carried out of Bedfordfbire to Londss,
thirty five miles. And Iam fure,thaticis an eafier matter to
drive fat cattel an hundred miles, then to carty corn fourty by
land. Neither would1 have (hi/tern-gronnd wrned to pa-
fture, becaufe chere an acre of arable ts more: ‘worth then an
acre of pafture._ Yet certainly it plainly appears by this, chat
__generally there is more want of pafture in England then of
arable ; for that we have daily fat cattel brought out of Iye
land and Scetland, but never any gorout; but where grain
comesin once, it goes out ten times. T
T - CHAP. XXXI1V.-
Of thechoife of arich grownd.

FOra generall fat (oil, and fach asis good forall things, - or
at leaft moft things, both grafs and grain, ( for.indeed no
-ground isfit for all things, Non omsmis fert omnia telins ) the

black ground of a good deep ftaple, wich a mixture of gra-
vel ot fand, is not unworthily commended eof the Poet, L:é.3.. ;

Georgic. . ey v .
Pinguisitem que fit tellus hoc demiquepalto - . - ..
Difcimus; hand unguam manibus jaitara farifoity - -

Sed picis im morem ad digites lente[¢it habendoy _
- Humida majores herbas ali ip/dgmejuffa. . ..
- Letiors aby wiminmne fit mibi fertilssitla, - . . ;.. .
- Nen fe prevalidam primss oftewses driffsn:s 5 . 162

For .
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For this we commend eAsles-bury. . :
. And fome extoll gs highly eqrtl{that is of areddifh colour;
_asthe ground about Armsagh in Ireland, which (fome report)
hrth had no:manner'of maniwing firice the memery of man.
-1 know fome fuch black ground in Pulf-hill afore.faid , but

~ Tknow no fuch red. Zirgilallo faith, That if you diga deep -

hole'in the ground, and fill it up again, if. you cannot.tread in
the earth again, then it isrich ardble ground, 2. Gewrgis.
e o e o evaltdgne jubebas, .

o I folido putewm dimitts : omnémque repomes - .. -

- Rutfus bumnm: & pedibws [ummas equabis arenas. -~ .

8 deerunt; rarum pecorigue, @ vitibus almis -
eAdptins wber.erit < fin in[wapoffe negabust
Ireloca, & fcrobibhs fuperabstterva vepletis . -
- Spiffusager:glebas cunilantts, crafldque térga . .
Expetta, & validis tervam profcinde juvencis. * -
Alfo a fweet fmell after the firft rain, or-a drought, or after
. new plowing, is-a token of a rich foil. Alfo where thiftes,
“nettles, or other, weeds grow rank. Allo where trees grow
long and upright, Alfe where fruit, efpecially pears, are more
leafhnt in taft then ini other places ¢ for 'if a young pear-tree
ars pleafant pears in 4 good ground, ggd you remove-it into
~ a bad'ground, you will think the fruit not to be of the fame
Kinde, yet all grounds are not . alike for all things:' :
L e Nomommis fert omminrellns, - -
And for. the: meftpart, thofe grounds that are moft barrer
above, are richeft within, as ftone-pits, fullers-edrth, lead,
~ coal, tin, filverand gold-mines. - - o
. Some grounds are ficter for woot, theén. either for corn of
grafs: ‘Lhave feena ground in Hartford. fhire, that hath -been
~ laid two years, where were grown matura'ly black  and rank
fallows:all over the ground in tuffocks; fome fix, fome feven
foot high, fo that the cropof wood was more worth then the
cropof grafs. - . - ol s
colnartoce oo o CHAP,

e
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CHAP XXXV. 4
R - Of inriching lean gromnd. ., , o
LEan grounds are either inriched withreft, or-with dung-
ing.  As for pafture, if you neither eat nor mow it twoof
three years, or onely mow it once a year ; or if you will eat ity .
by no means eat it too low, and you will greacly thereby beth
better the ground, and get a fpeedier increafe of the ctop; for
after it once covers the ground, ic grows more in a wack, then
in fix weeks before, by reafon itkeeps the grouad both hot
and moift, yet not fo hot a¢ to .be fcorched with che Sun:
therefore be fure to fpare fuch barren grounds by (andle-mafs -
at the furtheft. As for lean arable , though cemmon.field
‘ground, it is a common thing in divers places,where they have:
agreat deal of lean land chac lies far from any Town, to let
fome thereof lie lea fix or feven years; and the longer it lies,
" the more heart it gets. o
. As for dunging, the benefit of horf-dungand cow-dung is
every where known in part, yet notto all alike; fome will not
Iay it on their land till it is rotten, but will carry it out of their
- yards, and lay it on dung-hills in the field, either at the lands
end, or fome place ggar to it; though theland be not thea -
fown: whereby they make a double labour, and lofe a2 double
benefic of their dung, which they may eafily finde by this,
that a great part of the ftrength of it goes irito-the ground it
lies upon, as appeareth in this; for if they lay it in fmall heaps.
. on the land where it fhould be fpread,if it lieth long unfpread,
let them fpread it as clean as they can, yet thofe places will
be ranker corn then the reft. A-fecond benefit whichi they lofe
. isthe ﬁivimpward , which indry weather fhould be the
. onely nourifhment to the corn. 1f you pleafe’ to trytwo acres
oflike land lying together, and carry outtwenty loads of
‘Borf-dung about A;4-(ammer, that is new-made, as ‘uch you
may have at an Inn, and lay thatona heap in.the field hy it
felf till Febrmary or March, and then fetch twenty loads more
of she like; lay thefe twenty on one of the acres, and the heap
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on the other, but let your loads from the Innbe alike, and
hén tell me which acre is the beft barley. But though you
finde but lictle difference in the barley-crop, you {ballﬁnde 1
vaft difference in the peaf-crop. And if you will fow them
three years together, there will be no fmall odds; for the’

‘ftiving of the dung will be overin two or three years. And

this alfo will appear, if you take a load of firaw, and layitin
fome Orchard, where no cattel come, upon planks, boards, or
ftones, and fpread it fo that the rainmay get into it, and turn’
it three or four timesin a year; and by three years end you will
hardly have a quarter of a load of dung left, and that which
islefe will be turned to earth alfo:yet I deny not but that earth
may be better then ordinary. '

. Alfo ftreet-earth, efpecially in Market-towns, where 50es ie-
ftore of finks from ftables, kitchens, dairy-houfes, but efpecial-exth.

ly cifterns for malting. 1have known them that have got up

~ all the pifs theycould getin a Market-rown, and carpied it to

their land in a tun, and there ftrewed with good fuccefs. But
ifthey, that have fuch convenience for carriage, would but
make triall of the water of thefink of a Cheef-prefs, orof -

- ciftern-water, I doubtnot but in fhort time there. would be

litele of it loft, ‘ - S )
~ And we fee now how much foot: is fet by, which within sase.
thefe fifty years men would not fuffer to be thrown upon the
dung-hill. but into the midft of the ftreet.

And although, by Mfes Law, fome great offenders were sz,

to have their land fown withfalt; and likewife in $adges ix.’
45. eAbimelech, when he took Sichem, deftroyed it, and
fowed it with falt; the reaflonwas, that it fhould never bear
grafs nor grain. And indeed it is‘an eafie matter, either with -

~ foot, falt, pigeon.dung, or pifs, to over-dung and fpoilall.

1 have known fome carry out pigeon-dung in facksin May,
and lay a fack-full on a heap upon the corn;but they could not. -
gather it up fo clean, but they kill’d all the corn as far as the
heap lay.- o : ‘

. I'have fown pigeon-dung in an extream hot and dfy year Pigeon-'
. ' : - 16 2 '

upondung.
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upon barley, on an hot and dry land, when at harveft the bar-
ley bath fcarce peeked out of the hofe, yet it hath been the -

‘beft in the furlong. Again, I have in a wet yeat fown igeon-

dung onfand, when my crop hath been more weorth then che
fee-fimple, or value of theground. '

Land that is folded a little before, or prefently after the
fowing , doth far better then otherwife. But herein many
men wrong thenfelves in furfeiting theirfheep in Summer- time,

- when their fold goes on fingle-lands as on roods or half-acres,

in laying them fo thick, that they over-heat one another;
thinking that if they have as many hordles as they had before,
that then they Tie as thinas they did befores butthis1 have -
fpoken of beforein the g7 ("haprer; where alfo I have thew-

" edthe difproportion, and therefore to it 1refer you. Yet be-

fore I leave this, I muft add further, thatlfee no reafon why

" other counkreys may not fold in Winter aswell, or rather,thep

Oxfordfbire, or Buckingbemfbire : nay, far rather, either wpon

fward or arable, efpecially Hartfordbire, ot < Middlefex, if
they willdo as they do, thatis, winde their hurdles on two
fides. with broom, and remove their hayrack and erarches
with theis folds. Hartfordfire hath far diter laire, their theep
more hardy and found, and never rotting, more hedges to
thelter them, and dunﬁn;ﬁnir.cly dearer. And if they broom
their hurdles to keep them warm, then why not to. keep them
wirm by keeping them together 2 Inever knew fheep take

. hure by lying warm in Winter. If you will not fold your ara-

ble, yet fold your fward; ifnot your fward remote from the
h_eciges, yet at left yous bedg-rows. It is the office of a land-
meter, to give the quantity or menfuration ; bue the office of .
a Sugveyour, to acquint you with alt means of melioration, ©

Rysad  Now we are comse to rags and horn-fhavings. It is almoft:

Movne

fpavings.

incredible the odds of an acre of the beft barley in Hirching-
parifh fifty years ago, and twenty years ago, and alt by baying

* ragsand horn-fhavings at Lowdon, carrying up male,and bring.

ing them down all the year long. Asfortheir rags, they carry
the to the Jand, and lay theson hedps Like dung-heaps, bue
L . ) . not
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not fo big ; then chop ‘them in pieces on 2 ftick with a hagd-
bill, and then plow them in, and thefe and horn-fhavings en-
dare a long-while, and have fo mended cheir foil thereby, thae
whereas about fifty years ago, an acreof their barley was
not above three pounds ten, or four pounds thebeft; now
about twenty years ago, I wasrequefted to meafure two acres

of barleyin afield called Kixgs-field in Hitching-parifh that.

the very crop of them was fold for nine pounds an acre by
the Statute- pole. ’ .
~ Malt-duft alfo is lictle inferiour'to Pigeon-dung. Alfo lime,
five or fix quarters to an acre. . Afhes of all forts. Chalk for
ail red grounds, both arable and fward. Scowring of old

ditches, good for all white groundsand clay. Alfo marl of o

ponds, where finks of yardstun into them; butin a fpring or

Mals-
duft,

Lime, -

Afbes,
Chatktre

onbing water, though the mud look never fo black, there is

no heartinit, except holpen by land-flouds, becaufe there is
mo faltin it 3 for falc is the ftrength of all dung: therefore fec

it alome, unlefs to lay on a white groupd, for mixing of earths; -
forif you lay an hungry g:rvd on an hungry dunch, @ ces- -

tra, they fertilize each o .

Alfo any fward plowed up, and thrown oa the land, or lsid
onheapstill it be rotten: ormaking a dung-hill, and layi
fratum [uper firagum, a laying of fircet-carth,and 3 laying o
thefe turves, layiog upon-laying, tilt they be rotten, makes an

_ excellent compoft for many years. . -

The burning of -hawm upon the ground, commonly called

Devonfliring ( becaufe much ufed in Devanflire ) is not vn-

. wrorthily a lictle excolled of the Poet :  Georgic. lib. 1.

Sepe etiam freriles incendare profuss agros,

Atque levem fhipnlam crepitantsbus uvere flammis:

Sive inds cocultas vires, @ pabmla terre

Pinguia concipiuns: five illis omne per ignem

Excogwitnr vitinin, atque exfudas inntilis bumor:

Ses plures calor ille vias, & cacarelaxat

Spiramenta, novas vewiat gua[ncous in bevbass -

Sen durat magss, & vina aé?rggit hiagtes;
- 2
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N tennes pluvie, rapidive potentia Solis -
Acrior, aut Borea penctrabile frigus adurat. -

* To this give me leave o add - alictle of mine own experi- -

- ence. About the year 1603, was fuch a froft, without fnow,
thatitkilled all our wheat : one Mr. How of North- Myms

- had buc two bufhels growing of thirty acres fown. 1fowed
moft part of mine again with barley in March, onely 1had one
head-land that looked moft glorioufly, covered green all
over, as thick as grafs in a meadow. I thought this might do -
well enough, 1let it alone till mid- ey, then1 began to mis-

* truft by the blade, that all were but wild-oats. 1 digged up a
turf as broad as my hand, wherein I found two wheat-corns,

_ but z00 wild-oats,%rown to that height all of one depth per-
fecly. uprighe, as chick as they could ftand one by another, -

+ juft as letters are fecin a frame to print abook. How they
thould come there at all, the Lord knows, much more in thae
manner. Wellthen, I faw there was no hope of a crop of
wheat, and thought it too late to fow barley, neither bad |
any left, fave a lictle tary-head-corn,that 1 took & fteep’d it a
day and a night in water of an horf-dunghill. 1fowed afl that
bead-land ; but one quarter of it , which had been troden

" with horfes turning upon it in wet weather after it was fown.
‘This barley,when harveft came, was the firft 1 had ripe, clean '
without tares, or any other foil,as thick asit could ftand, and
every way the beft that ever 1 had growing : butthe ‘wheart
not worth the reaping; wheréfore Ilet it ftand till harveft was -
home, but had I mowed it green, it had been the beft horf.
meat of all other, as afterward I found in wild-oats and
beans, When harveft was home, on a fair day, tht winde fic-
ting right, 1fet fire on it: but he that had feen that fire, and
heard the noife, and had not read ¥irgi/ before, would have
faid certainly Vsrgil was at that fice before he made his book,
and that there he'learnt it, or elfé hecouM never have found
out fuch anEpithete, as ---(repstantibus nrere flammis: for
whether it wasby reafoa of the wild-oats, in every horf- -
footing made by turning on in wet weather, or otherwife,

: there
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- there was fuch a noife as if twenty muskets had gone off at

once, infomuch thatan herd of cattel being a quarter of a mile
off, feeing the fire, and hearing the noife, as if they had been
out of their wits, or rather ftark mad , fet up alfo fuch a
running, roaring, bellowing, and howling, that it made me te

. run as faft as they, to hear fuch an hideous noife, and the fire - |

fo violent , the weather being dry, and the whole crop bein

ftill there which was very great,and the winde full in one endg,
and whiftling, infomueh chat ali the ground for two or three
and twenty pole long, and a pole and half broad, wasall on

fire at once: this paft my skill to quench, neither would all the ST

blanketsin the Town have ferved the turn, if I had had them
there . But that this was feos out, 1 cthink neither the Sicilian.

. «/£tna,thacthroweth flones fixty miles nor Heels in Ife-

land, nor Vefuvins in ((ampania, that fends bis athes more:
then two hundred miles off; (or if you will believe Caffiodorss,

. inthe time of Tiggs and Ve/pafian, they flew into Afia, Syria,.
< and Egyps : and laftly, breaking out again in the year 1632,

Crepitws miliaria centum anditus: & did you not hear this cre- -
pitm certainly it was becaufe either you were deaf,or not near .
enough) could prefent a greater terrour. But notwithftanding
all this,my wild-oats were not yet killed;and then I was vexed -

- with my felf,that 1 had not mowed them green for horf-meat:

for outof every horf-footing, contraryto my hopes, I could
takeupiwhole yeapfonds,that were never the worfe for the fire,

. fave onely their fmell. Then I filled my kand. kerchiefand both .
" my pockets with them, to carry home to my hoggs, hens, pi-

_ geons; but not a cornany of them would touch. - All this was
‘ill worfe and worfe. About A/L Saints-day following there

came 2 froft and a little fnow, upon thac there was fo many
flefh-crows, that you would have thought that there had been
proclamatiops fet up in all woods, groves, fields, and yards
through the whole land to fummon them thither, or whether
that was their beacon when 1 burnt it, or no, I know not.
Thefe for afortnight together fo covered the ground, that
you could not choofe but fay, it we(x; far blacker thea ink : f;»ir
. [N o . 3 this
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this was of a double die, one of black crows, and another of
black afhes. The froft breaking, thofe that had not eaten
they trod into the ironnd with their feet, fothat by the fater
end of the moneth, no_meadow could be thicker of greea
grafs, then that was of green-oats. I plowed themin, and by
Candle-mafs it was green again; I plowed it again, thenitlay
till the later end of April, and was greenagain; then 1 fleep-
ed my feed as I did the year before, and fowed it with barley,
and had a very good crop, and o killed the wild-oats.
Buming  LhE burning of queach alfo, in fome ground, is exceeding
of queach, profitable. And not onely the fteeping feed in dung. hil' water
&c.  helpeth greatly, but alfo in lime and water, by reafon that -
" which gives it heart lies clofe to the root. Some alfo wath
feed-wheat and rie in lime and water inthe feed-leap in the
. ﬁddfnmd then fow it, and fo 00 crows nor pigeons will ever |
touchiit. - - :

CHAP. XXXVL
Of planting willows.

: IN ftead of beetle and (take, orcrow of iron, make youan
dugre like a pump-augre, make it after this manner: Make

a plate like a peel of & foot of fourteen inches fquare, well
fieeled, and turn it as an angre is turned; letit havea focker
like a peel, but four-fquare, into which put a ftake of good

. tough afh ewo foot long, and four-fquare, as the focket is,
with a bar or hoop of iron about it at the top, to keepitfrom

* cleaving : let it be two inches {quare at the leaft upward, in
which near to thetop borc an bole, or elfe make a mortes
to pat in a crofs piece to tura it by, and to takeit out by, then
entet it a lictle with your fpade, as youdo a carpenters wimble

. with a gonch, and then bore your holes; which in ftrong clay
isan exceeding (peedy way. Befides that, if the fets be not
very great , {ou will have room eseugh ro ram the moulds
- down to thebottom. : :

'CHAP.,
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' CHAP. XXXVIL |

* Of reducing wood-land to Pasnse-meafure, and flasute
L te wood-land. o

I Have feverall tim:s meafured ground by ftatute, which
A fhould have been done by the eighteen-foot pole ; but ne-
- ver the contrary. One amongft the reft wasaclofein Hexron
in Hartfordfhire, where three Copy- holders had each of them
spare exprefled in their feverall copies, how much by meafure,
but riot by what meafure: thereupon it was taken for granted,,
that it muft be flatute-meafure. One of the three had held all
in his occuparion divers years together, and lying in ftitches, &
- .no banks between had plowed oneamongft another. A and B:
would have theirs agsin. A muft havefo much on the Eaft-
fide, B fo much onthe middle, and C the reft; for C woukd
neither fhew his copie, nor yet make known how much be
fhould have,-So 1 laid ont each man his fhare accordingly,
and took a plot of .hewhole, Still it runs in B his minde, thae
his part was not fo good as it had been formerly, miftrufting -
that 1 had donehim wrongia laying it forth; fo that he ac-
quainted the Lord of the Maonour with it, who demanded
of him by what meafure he had meafured it: he anfwered by
the ftatute-pole; Then,quoth the Lord, there is the errour, the
cuftome is eighteen foor, and was the meafurevaloen is Hesiry
the eighs histime. This being kewown and reduced, C fheweed
Mis copie, and there wasnot a pole difference inthe whole
thing: fo I gave them direction to aker ic wichout going tathe
ground. To dothis there are feverall ways. Firfta flatuce.
poleis fixteen feet and an half, or 33 half foot long; there. -
fore 33 half-feet fquare is 1089+ fquarehalf-feet ima ftatute- -
pole: -but in an eighteen-foot pole, which is 36 half feer
. fquare, are 1295: fo then if you multiply your ftatute-poles
by 1c8g, and divide the predut by 1296, you have the num-
ber of eighteen-foot poles, which divided by 40 givesyou the
roods, and vice versa. And thus fix acres of ftatute, which
: is



112 “The Faithfull Snn)qur. Chap. 38.

is 960 poles, multiply’d by 1089 makes 1045440, and that'

divided by 1206 gives 806 {—,—:—: or 5 which is five acres fix
pole 3 of the 18 foot. - o ’

Likewife five acres of 18 foot is 800 pole; that multiply'd by

" 1296 produceth 1036800, which divided by 1089, quotient

052 :o§; pole, thatis § acres, 3 rood, 32 pole. And this is
the beft way. So that the analogyis thus.

- As 1089. 1266 :: 8co. 18 foot pole to ¢56. 1_681;.'

12

ideft, § acres, 3 roods,3 2 pole 1089. And as 1296, 1089::

8co ftatute, to 672 2, ideff, 4 acres, 3roods, 32 poles 2,
" And this is your beft way: and thus may you do with all other

poles. ~ ~ - o ,

* Another way is, if upon your fcale you have two fcales, one
of 11 in the inch and another of 12: if you lay down ftatute-
meafure by the fcale of 12, and then meafure the fame plot by
the feale of 11, it gives you the wood-land meafure, and like-
wife on the.contrary. - S _

\

CHAP XXXVIIL
To finde any [calethat a plos is made by, the content -

bn'ng nown.

Sllppofe any fcale, as 10, and meafure it bythat; now if
by meafuring it by thefcale of 10, it comesto but 23 acres
82 parts: butitis truely 34 acres, 31 parts; therefore finde
amean proportional between thefe two, which, becaufe the
work is fomewhat difficul, I will therefore fhew you the man:
ner ofit. : ' S

Firft multisly 32.82. by 34 31. as hereit is fet down: fo
you fee it produceth817 | 2642. And be- 34. 31.
caufe there are four figures in the Fra®i- 23. 82.

ons of the two Factours; therfore there @8, 62.

-oare

Yy 4
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~ arealfo fourin the:iproduct; fo thewhole . -27. 44. 8. .
number is817 and 2642, the Fra&ion, 102. 93. = ..
the fquare-root is 28 | 59. which is the 686. 2. -
‘mean propertional defired; thenfay, As' 8172642
the leffer of the two numbers, viz.23, 4 (28|58 .
82. is to your mean proportional 28.§9: 117 ,
fois your fuppofed fcale to 12. thetrue 48

fcale, as 23,82i28. §9 :: 10. 12, See 384

thework. . - -+ . -

o 2815 3326

R { I 3%

. 28590 (12 . 28:5

- 2382 _ Sow4z

.!. I ‘4_770 :-..‘3.‘.! . o '('., g . 5708 - !

S 72382 0 L\ B 45664 ’
. 476; X Ry - 447

~ Butbecaufé there is teo much difficultie to firide it this
way, and Do lictle by the line'of numbers, and fo foon done,
and is exa& enough; ‘therefore by it divide the diftance be- -
tween 23, 82, and 34, 31." into two equall parts, and the
compaffes will fall- at 28, §9. then becaufe 28, §9.jsmore
* then 23, 82. therefore fet onefoot in 10, and turn the other
- upward; icwill fallat 12, the fcale defired, . /

C- T CHAPR XXXIXT
Of making anIndex or Table, wheyeby readily to finde ont an

f rofnd[, that ever yom bave. mafure{l,ahd tgnlljfbc quan- 7

tity of thems an bupdred years after, and draw aplos
‘ of thems withowt going agasn into she field.

I ‘Shewed before (in Iug. 2.) the manner of keeping your . ,
field-book; by help of that, and this, youmay readily ob- - |

" tein your defire.’ 4 . :
All the field-books, that ever you fill with notes, &?; ~
o P S

s ]
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them afl;writlog ac the top of each page thie nsme of thePa: .
rithes ; ot Panifh, wheremn the land lieth coriteined in'chac -
page: arid, at every beginhing ofa new man, fecdown his
name;- and likewife ac -thé béginhing of -every new fietd, furs
long, ot parcellin a filong, fet dowh’ che name of the clofe;
ﬁcl§, furlong, or parcell. Alfo write on the cover of your
firt book, A; on the fecond, B; onthe third, C; &¢. Then
referve four and twenty pages at the énd of your firft book,
A; which Thatt riot be paged, orelfe makexlittle book by it
felf: and oh the cover tgereof write INDE X, and on
the top of €ach page, write A, B, C, &c. in Alphabetical or-
der. Then under each feveralt letter write: firft the Towns
name begioning with that letter; fecondly, The mans name;
for whom yon meafured; thirdly, The books name, .in which
you wrote it; and fourthly, The pages: either all of them, or, .
act leaft, thefirft and laft. And whereas yon may think this
* way will not be fo beneficial to you,as to go meafure it again;
~ forthatyou may do asyoufee good: youneed not findeit,
tinlefs you will. Befidesthat, you, defarve pay ‘botlf for' fur-
veying, plotting, and notes; asif youy had. meafured it, And
ifyou will meafure it again, thefe notes willdo'youno Iure.
Secanexample: . - . . " 0T
A

Purton. w. Norton. lib, (. pag. 31,32,33, 34 -~
. Panchurch. Rob. Andiey. lib. ‘B. pag. €4. ad76.

Putford. Tho. Dennie. lib. K. pag. 97, adfinem.

N :‘\,'\" AT
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Refer this following 1o pag. 83. line 13 -

But if you would bring water—to your houfe from a con-
duit, where you defire to place'a cock as high as you can, and
that without Inftruments: Firft, begin at the conduit, and
dig a trench near a foot deep there ; but as you go farther off,

let it be fill fhallower for five or Gix pole in length,more or fefs,
according to the fall of the ground; fo that the water may but . -

juft follow you, and when it begins to run over, there ffay ir,

- and begin a new depth asafore : but be fure the..fall of it be

down-right like a ftair, and fo go on till you come where you

. would be: then add the fall at the conduit, and all your ftairs
- together; and fo high mayyou fet your -cock above-the level

of yourtrench.

FINIS.
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o Fieft w1 b

E have, inthe book it felf, fpoken of meafuring
¥ fuch things, as are meafured by obferving Inftra-
» ments, as the Pandoron, plainsTable, Quadraat,
B Quadrat, Theodclete, Circurnferentor, &c, - viz..

© - -of meafurifig of land,taking of Ahitudes and Di
flances, taken by the chain: here we will fpeak of fuch fwper-
“fries asare done by a two-foot-rule; as board, glafs, -pave-
ment, wainfcot; and of folid, asftone and timber: -forbear- °
ing thofe things, thasfeldome, or never, come in-queftion; as
globes, regular bodies, and the like. Firft, Becaufe land-
meafure and thofe feldome meet together in one man, Se-
condly, Neither would 1have the book to be of two biga
price; and Thirdly, Becaufe my lictle time I'have, hath need
w0 be fpent to the beft advantage for the common geod.

CHAP. 1 .
Of making the Rule,

: tft, I would have the Rule, (whether it be of box, erof -
brafs; whether joynted in the middle, or ftreight out.) to

be juft two-foot-long by fome ftandard of brafs, kept by the
(lerk of the Market and hot, as 1 have feen fome; that have

" been half an inch too long. Letit bean inch and an half
broad at the leaft, and a third part of aninch thick witha
fquare ftroke ftruck round aboutit juftin the middle of the
length thereof. Let one edge be befild off: which ferves that if
you have occafionto draw lines with & pen, if you turn that

- fide downward, you need not fear blotting : if your rule
" ¢hatice to be blackt witltinke, if you rubb it well with forrel,
thac will fetch it out. Through che midft of this befil! ftrike a
Gage-firoke: an another along the midft of the other gldge:
‘Vide-
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divide the reft of this fide, befide the befill, into ¢ight equall
parts with feaven Gage-fttokes. In the 4 next columnes fave
one to the befill , you'may place all - thennder-meafure of this
Table of board-meafure following, which will not fallina
fcale upon the rule, iz allinches, halves, and quarters from
oneinch to fix, orif you- will to ten inches, in finall fpaces
the inches of the breadth of the board, in the column nexc fave
onie to the befill: the fekt required toa foot foreward at the
breadth in.thenext: the odd inches.in the third: and the Cep-
te/mes in-the fourth. And adjoyning to this Table toward
the middle of the Rule, in the firlt of thofe four columnesfer
oneinch divided into ten equall parts, and each of thofe into.

~ halves, and each of thofe halves into five, orfuppofe themfo
divided: fois it divided into 1CO. parts or Centefmes:: from
which inch .you fhall take off all your Cemte/mes with yeyr

- compafles, that are to be fet in any of your {cales.
- . For making the [cale of bourd-meafnre. . - .
- Befare you can make thisfcale, you muft have one cofumn,
on the -otherfide theRule. nest the befill; parted into three
fmalt pares wich Gage-ftrokes, -apd divided inthe middle of
the length of the rule into two: equall parts’ or feet: whereof
divide one of them into ten equall parts, and each of them
into ten more, and each of them fuppofe at leaft to be divided
* _ into ten other; fo fhall that foo:be dvided into 1000. and
thisGanther calleth-foot meafure: which-muft- be reckoned
both wayes, firft from the beginning ofthe rule to the middle,
thus, 1, 2,.3; &c. and backward-again, and thus, 11, 12,13,
&c. and becaufe the otherfoot makes ten of thefe inches, and -
thefe ten make twelve of them, therefore divide the other foot
ipto twalve equall parts’or inches, and each inch' into.eight
patts, and number it from the-end toward the-middte with -
1, 2, 3, 4, &c. but fromthe middle to theend with 13, 14,
15, &c. and this he callethinch-meafure. By help of this thch~
line and theinch aforefaid, and by help of your Tables-for
board and timber-meafure, are made your feales for board
agd. timber-meafure. And this Table of board-meafure

T
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- isthus made : Firft, for all whole inches divide 144 by the
inches of the breadth, and you have the inches forward to-a
foot. If any thing remain after divifion, it is the Numerator
~ of a common Fra&ion, whofe Penominator is the Divifor; to .
which remain annex two ciphers on the right hand, and di-
vide again by the fame Divifor,and you have the (enre/me de-
fired. Example.

Let aboard: be feven inches broad, Idefire to know how
many inches forward makes a foot. Divide 144. by feven, it
gives tweaty inches; or oae foot eight inches £. Now to bring
£into cemre/mes, annex. two ciphers to the remain four, it
makes 400: which divide again by feven, it gives , 3. But for
half-inches reduce the breadth into an improper Fra&ion, as
6% is 42 ; then multiply 144 by the Denominator 2, it gives
288 ; fo that you muft always divide 288 by the Numerator,
or number of half-inches of the breadch of the board, which
is 13; fo have you 22, or one foot, ten inches, 1§ cenre/mes.
But if your breadth be anodd quarter, or three quarters:
Firft, reduce it into quarters, and divide §76 byit: fo 63 is 27 -
quarters, therefore divide §76 by 27, itgives 21 inches; or
- onefoot, nine inches, .2, or 33 cemte/mes. The Table fol-
loweth. 4 J ' R

A Table frewing how masy feer,inches, andcentefmes of
snches forward are.required to make 4 foot of beard mea-

[nre at all breadths, both whole inches, balf-inches, quar-

_ nr;’,e and three-guarters, from one inch in breadth to 36
snches. - ) , o

B
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" Now to place this Table upon the rule, divide the fecond,

* third, fourth, and fifth colimns next to the beGH, acone end
into {mall fquares that may hold two figures a piece, in which
fet over-moft theirches of the breadth, in the fecond the feet
required in length, at eachiinch, half inch, and quartern. In
the nexcthe odd inches,and in the next the add centefmes ¢
and this you muft do to fix inches, you may do it to ten inches

ifyouwill. Then at the end of teninches, fet one inch divi-
"ded into ten equal parts, and each of them into halves, and
fuppofe each half into five, fo will itbe fuppofed to be- divi-
ded into an hundred parts, as before.: Then from fix inches to

" 36 you fhall fet all inthe column next the befill, with- fmall
ftrokes, after this manner ¢ Firft, I begin with fix inches and

" a quarter, to which I finde inthe Table there belongeth one
foot, eleven inches, four centefmes, that is eleven inches, four

" centefmes from the middle crofs ftroke of the rule. But be-

" caufe my compafles will not reach fo far, I onely take §6 cen-
sefmes from the former.inch, which makesit juft two foot
from the fahe end,which I fet the under meafure at. -

- Another example let be 9 § , for which I finde in the Table
one foot , three iriches, 56 centefmes. Firft, I take with my
‘compaffes 56 centefines from my.inch of centefmes, and prick
it down uponalineupon a paper. Alfo with my compaﬂ':i:

S ot
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take three inches in the foot-line of inch-meafure on the othet
fide of the Rule: fet that diftance alfo on the paper at the end

" of the §6 Centefme in the fame line; then take with your com-

paffes the whole length of both, fer one foot in the middle-
crofs-line of the Rule, and in the faid fcale,and. the other to-
ward the begimning of the Rule, and it gives the length corre-

- fpondent to nine inches and 1, from the firoke to the end of

the Rule. Thus do with all the feft; marking each whole inclt
with its proper number to 24,alfo 30,and 36. ,
And now before we proceed to fhew you the making of the

> Table of timber-meafare, we wift firft fhew the meafure of
 boards, . : A

~ CHAP 1L - -

v Of meafuring of boards with the Rale. o
"I‘Here are divers ways of meafuring of boards: of which
_ 1 thefandamental way is this; 22 inches in length, and 12
1n breadth, that is twelve times twelve or twelve inches fquare,
which is 144 inches, make a foot of board: therefore multiply
the inches of ‘the length of -the board by the inches of the

breadth, and divide the produ by 144, you have the content

~ in fees. If any thing remain, divideitby ewelve, it gives the
~ odd inches,or twelve parts of a foot: for aninch is the ewelfth
. part of a foot, let thefoot be whatit wil. Example.

-Let a board be 13 foot fiveincheslong, that is 162 inches
long, and nine and an half broad, thele multiplied give 1529
and an halfehich divided by 144, give ten foot, &8 9 fquare
inches and § remains,which divided by 12is 7 3 fer? inches of

board. -Secondly, If you multiply thelength in feet, 13 feet -

s inches, by the breadth in inches 9 4 : firft, 9 inches by 13
foot, is 9 foot ¢ inches;8 half of 13 is 6 %,and 6-{quare inches;
‘and g times § inches is 45 fquareinches; and half five inches is
two and an half fquare inches. Firft then,add all yourinches
together, 45,6 and 2 2 make §3 and &, which divided by 12
gives 4 boardinches,and § 3 fque(xi inches, or half a bqari
o B ' inc
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inch feré. Now add thefe 4 inches to 9 and 6 inches they make
19 inches,that is,one foot,feven inches,te which add 9 foot, it
gives tea foot,feven inches 3 fere, juft as afore: and both thofe
ways are performed by any common Rule that Lath no board-
meafure onit. Hence thenisdifcovered this errour, that if a

boatd be nine inches broad,to take 15 inches forward to make

a foot, that is fo much more then twelve, as nine islefs, where-
as our Table faith you muft take 16, isa falfe way: for nine
times 1§ isbut 13§, which wants nine fquare inches of 144,
and is always the fquare number of half the difference of nine
and 1§ equally diftant from 12, whofe fquareis9. So like-
- wife 8 and 16 being multiplied make 124, which wants 16 of
144 and becaufe they are equidiftant from 12,and their half

difference is 4, therefore their produd is lefs by fixteen, the

fquare number of four, then the fquare of twelve.

3. Athird way of meafuring boaed is by this rule , Mea- .

fare the breadth of the board, if it be lefs chen fix inches,your
“ Table of under-meafure will fhew you how much forward
you muft take to a foet forward. If it be broader, and under
36 inches, then the ftrokes on your fcale give it. S
. 4+ Some meafure all the breadths of the boards with aline,
then ftretch the length on a block,and fo meafure the breadths
of all the ftock at once, and then- meafure the length of a

board, then multiply the length in feet and. parts, by the

breadth in feet and parts : So fuppofe the breadth of all the.

boards is ten foot, nine inches, and the length 154 inches,
inftead of nine inches, I take i  of a foot, and inftead of
four inches 1 take } or 3 one inch,and the worigillbe thus,

and it makes 164 feet, rinchandanhalf,  15. 4. 1,
. And thisisa very good way ineafea- . 10, 2. 4;
block be hewn eight-fquare, before it be 150.

fawn: which if ic be fit for boards, it s

2.2,
pitty it fhould be hewn any other way; 248.
fo will itbe no lofs of timber, the boards 7. 248,
will be all ftreight-edged. If it be fold = 3 24 -

. in timber, and meafured as eight-fquare, 164.2.4.12

Las
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(as hall be fhewn) there wilt be no lofs cither to buyer -
or feller. . . , ’

= . CHAP, IIL |
Of making of #Tableof timber-meafure for [qnare timber, to

- make the [cale of [quare timber-meafure by:
as alfo the under-meafure. o

[!rft know that a foot of timber is twelve inches every wa
F breadch, length and thicknefs, and therefore gonteineth
1728 fquareinches, for 12 times121is 144.. thatis,afoot of
board or a fwperficies, and twelve foot of board make 17:8
inches; therefore to proceed to the Table. Firft, For whole
inches: fquare tlic fquare of the piece, that is, multiply the
fquare by it felf, and by that produc divide 1728. Exumple.
Suppofe the piece be 8 inches {quare, the fquare of 8 is 64, by.
which divide 17:8, it gives 27-inches, or two foct, three in-
ches. But if you have odd half-inches, then you muft reduce |
as before all your inches into half-inches, or an improper
* Fra&ion, by whofe Denominator (which will always be 4)
-multiply 1728, it gives 6912, which muft alwaysbe divided
by the Numerator of the Fra&ion. Suppofe the fquare given
be6 2, that fquared is 423 which reduced is 169 quarters; by
which 169 divide 6912, it gives 46.inches, or.3 foot 4 inches
ninety Centefmes. Againif the ﬁ?‘uarc be of odd quarterns or
2 you muft work as before, ard then your dividert will be 16
times 1728, that is, 27648. Example. Let your fquare be 6
2 that fquared is-45 & 9 fixteenths: which reduced into 16
parts by multiplying 45 by 16 and adding g,.it 'gives 7: 19 .
fikteenths. Therefore divide 27648 by 729 it gives;7 inches,

or 3 foot, I inch, 92 Cente/mes. : -

* Here followsth she Table of timber-meafure.
Y X T



324  dn Mppendixtyr Cknp. 3-

| Inch \feet.ginch.ycen] | inch | feet.jinc. oent. | \lae. {Ince | Co 1 \Eac. raciC|
Afwery 1 1 ey 11 11T M1
10144/ 00 8 o ZLSI 15 7;68|zz 357
g 192f 1l I 39l 1. 743 11349' '
2 64| 0 © 2! It 91 2%7‘x9 ‘ 341}
3 47| 024 .3{ 110 §7|| 3 ﬁ»iz ‘373134
— . l !'-'. —— — ST e—|
2936 ¢fQig o 11933|/16, 676|23| 327
1 533 1 11 8{1gf|l 1} 6%41{{ 1| 320
2'731‘ 048 2l 174l 2| 635 || 2] 313
319 060 3l 1 625 3| 6{16|} 3 3_2
30’1‘3»‘ o of10 s 8:7 598 |l24| 3| 0f
1) 13) 755l - 3} 1f 444 1| $Bs}| | 294
.2l 11] ¢ 6 2| 1| 3le7]} 2 -5& 2| 2/88
3j10 28811 3 1j295/ 3| 5481} 3282
4 ,‘aion 1| 2128(18] sl33 |25 2|76
‘ 71 1167 1 1165'1 slojfr]z2lit
:;‘4v7,,’33 o2l 1|1 2| Sis '21266v
. 3] O] 4{75 3| Lo 51 3] 4lon |} 3] 2|61
, ' ' A lInch. | Tnel (. In I |\ | I
sa st or2ltiz | 12l o} |l o 4|78 |i26] 2|56
5J269 x| 11§82 11.436!;1 2|88
e 4 olrz!] 2 ll%ﬁ lr-4‘)‘5' 2 246N
f’ 3] 4] apd|l 3| 1963 31 448 3| 2 41
G.of 4 ofellry | 1oae| |{20, 4[s2[[27) 37|
3| 3} 8p3pl 3 982 I 4-rd 11} 233
‘ 3t 489f 2t @Bl | 2| 4| 2} 220
3} 3| alezl| 3 oial || 3! 4] 1] 3f2l25
7 0] 2 1127{|i4 8‘82. 2Y 392 | 28] 221
2l 888 x 8salT 1 3 3 {5 2|17
2 6]72 a] 8j22 2 3174 ' 2] 2/ 13|
2 47710 3| 7 3 306611 31 2f o
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 In. | In.| C.|| In.[In. C'I' In. In.| () Jn.'la.!(}
) — ]| = | mafom | o ) L ot | o—
29 { 2| 631|180 133 | 1159135 | X 4I
t o1 2t 2 377 1 1|s6|l- 1| 1[39
2| 1993 |175|| 2| 1|54l 2|1 37"
3 1“951' 3.1 1172 3 | 1|52 3| X|35
130 | 1192132 |1 69 34 | 1[49([36] 1|33
r| 1{89 | 1 1,66 [ 3 | 1)47 ‘
b 2] 1|86l 2 164 2 | 1)45 -
F 3| 2183 3 |1 61 3 | 1[43 i

To place this T able on the Rule.

* Begin at the other end of the Rule taking thofe 4 columns -

next the thick edge fave one,and divide them into litcle fpaces,
asyou did for. board-meafure, fecting on them all the under

. meafuteto 8 inchesand an half fquare, yet you maydo it to- -

12 inches,ifyou will;fecting the fquareinches of the block in
that column next fave one to the edge: then the feet requi-
red to make a foot forward in the next: -thenthe odd inches
in the nextto that, and the Centefmes inthe laft of the 4..

Then from 8 and 3 to 36 you mdy take off your inches from

yous line of inch-meafure, and your ("entefmes from yourinch
of ((entefmes, as youdid in board-meafure,and place it back-
ward or forward, according asit fhall be more or lefs chen.
afoer. C e T

OF mealuring [alides au fone,timber, Ové. andfirfhof
L o Jqnaresimber. ‘ ;

Fo meafiting #it kind of folids the fontamental or gene:
ral way isto maltiply the inglies of the breadth by the

inches of the depth, and that produ& by the inchesof the

length,and divide the laft produ& by 1728. Thisis fo plain,ic:
needs 00 example: and thisis the beft way for ftone of all.

other.
“ Q3 2. A

CHAP HMIE - .
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2. A fecond way of meafuring fquare timber is by this
Ruler. Having the fquare of the piece given look on the Rule, .
and fee how often you finde the length required atthat fquare
between that and the end of the Rule in the length of the
block, fo many foot of timber is in that block. .-

T finde the'true [quare of 4 piece broader ome way
: - then another. o

But to finde the true fquare of the piece , maltiply the
breadch by the depth, and from the product extrag the

fquare-root. T o
As let the breadth be eight, and the depth 14, thefe multi-
‘plyed make 112, whofe iquare rootis 10 i, according to
W¥licb fquare you muft meafure the piece. Which difproveth
a common errour; which is chis, Toadd both fides together,
and to take # thereof forthe fquare: for fo 8 and 14 make
22, the half thereof is 11. And althou h there feemes but
“fmall difference, viz. lefsthen} aninch between their num-
bers orroots 10 +2and 11: yer between their fquares there
is no lefs then g inches difference, for 11 times 11 is 131, but

- 8times14isbuc 112, ) e
3. Now therefore becaufe every Carpenter cannot extraét
the fquare-root, and to them that can doiit, it isbuta flow
way: and third}y we never fecany fcales of timber-meafure
upon Rules but for inches,halves and quarters: take this for the
beft way of all other, where thereis fuch difference of the
fides meafure it firft chat falfe way, then take out of it always
- a fquare piece of 3 the difference of the fides. quite through
the block; fo in our example 8 and 14,their difference is 6, the

sthereof is 3:therefore take a piece of 3 inches fquare through . '

the lenath of the block, for that 3 fquared gives 9. -which ié
the differénce between the fquare of it and the rectangle of 8 -
timee 14. . .

CHAP.
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L ‘ ~ CHAP V.

Ui Of round timber. -
Ecanfe to every circle 'there belongeth 3 fquares , firft
the fquare without the circle, or the fquare of the diame-

ter; fecondly, the fquare equal to thecircle, not in Peripherie,
but in the area; forif the area of a circle of a mile round, and a

~ mile about in a fquare be compared, we fhall finde the fquare

to contain juft 40 acres, whereas the circle of the fame Pe-
ripherie containeth 50 acres,3 roods, 25 poles % ; and thirdly
the fide of the fquare within the circle: therefore we will firft
fhew the manner of making thefe 4 fcales, and then the mea-
furing of round.-timber: yet. before we fhew the making of
them our be(t wayisto take Firgil’s advice, and to do as he
doth with his Bees. . o
Principiofedes apibus ffatidque petenda.

So beforewe thew the making of them we will firft finde
out. a feat. for each of them, and then the makingjof them
one-after each other. Firft; in the beginning of the firft cha-
pter we fhewed that we would have one of the edges on
one fide befild off : and the reft of that fide divided
length wife into eight equal columns with 7 Gage- ftrokes

~ upon the befill,; the length of theRule, you may fet a fcalé

of 20 in the inch dividing each inch into halves and * quarcers.
Numbring each half-inch with 10, 20, 30, &c. fave that
half.inch next the beginning; which muft not be accounted
for any of the tens: but that muft be divided into ten equall
parts by it felf, to.take the odd inches above even ones, that

- any round block or circle is about.” - ‘.
- Befides chis, you have three other fcales that are for round
“meafure, that thew the threefquares belonging to the circle:
_~and any of thefe four being known, allthe reft are known |

" onely by taking the number thereof upon its proper fcale with

your compafles, and apply that diftanceto thefcale proper

_to the thing defired:and thefe three fcales for thefe fquares are

one
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one for the Diameter, or fide of a fquare without the circle,
~ and that each fide thereof toucheth the circle. Anotheris the
fide of a {quare within the circle, or of the chords of go degr.
and the other s a fide of a fquare, whofe content is equal to
the content of a circle. For Example. Let a block be girded
about with a nealed wyer, and then that wyerlaid along upoa
~ the block, being found to be 88 inches, I fet one foot of the
“compaffes in 80 of the faid circle fcale,and the other foot in
8 of thofe 10 odd parts next the beginning of the Rule, rec-
koned from ten upward, being the contrary wayto the ocher
80. If then you defire to know the Diameter of thecircle, or
fide of the fquare including the circle, you finll finde it juft
28 inches, by fetting one foot of the compaffes in 25 'of the
Diameter fcale, and the other will fall in three odd pares,
which added make 28 : for all thefe three laft fcales muft be
divided into fives, and numbred with 5, 10,.1§, &c. and five
odd ones above, at the beginning. Likewifeif youapply the
fame widenefs of the compaffes to the fcale of the fguare
within the circle, thac is, to the fquare, that abloek being
round will be, being hewed juft to the four-edges; then fet
one foot of the compafles in one of thofe great divifions by
fives, fo that the other may fall amongft the odd fmali divifi-
ons, and it gives you 194 ferd. - - :
~ And laftly, if you apply the fame widenefs of the compaffes'
to the feale for the fquare equal, fetting one foot in the great
divifions, fo that the other may fall in the five odd fmall ones,
it gives 24 and about 3. L
~ And in like mannerif any of the other three feales be
given, as if the Diameter 14 be given ; if you take 14 upon
_ the Diameter, and carry that to the circle: it gives 44 if to the
{quare equal, it gives about 124, and fo of thereft.

-’

CHAPR
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- CHAP VI~ :
" Of the proof of thefe [cales by eAdrithmetical =

caleulation,

Inft, for the cirele-fcale, that needs no proof, fo that it be
trulydivided : for that is the bafis, on which the other are

~ built;or fcale,by which they are made. .

Secondly, For the Diameter Archimedes -givés tﬁis l;ule,Mul; -
tiply the Circumference by feven, and the produd divide by
22, fo have you the Diameter: fo on the contrary. Thus our

«circle 88, multiplied by feven, gives 616, which divide by 22,

queteth juft 28, as afore. , -
- Thirdiy, For the fquare within the circlechis is the rule. The
{fquare without the circle is double in content to the fquare
within. Or thus, The content of the fquare within the circle =
is to the content of ‘the circleas 7 to 11 : Firft, cherefore by
the content of thefquare without, we found the Diameter, or
fide. of the fquare to be 28, that fquared or multiplied by it
felf is 784.,the content thereof. Therefore the content of the
fquare within isbut 3 784, that is, 392. whofe fquare-root is

19 1%, as. afore. Secondly, by the contentof checircle: for

which Archimedes faith, half the. Diameter multiplied by half
the Circumference gives the content, {0 44, the half of the -
Circumferénce, multiplied by half the Diameter 14, gives 616,
the content of thecircle. This therefore multiplied by feven,
u}akes 4312, which divided-by eleven gives 392, juft-as
afore. - B - :

.Fourthly,For the fquare equal to the circle, having by this -
laft rule found the content of the circle tobe 616, we need
‘but extra&t che fquare-root thereof, whichis 24 $2, which
doth difcever a moft monftrous, and a moft grofs errourin
meafuring round timber, of which hereafter. \

R - CHAP.
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ney v ""7',}\ ing thefe wpon the Rule.
. DA o
Irft, To fet out the Diaméter,you may take the nether pare -
_ of the third column of the befil’d fide, to fet it on from
_the middle fquare ftroke of the Rule. Then Gumther(in his-Tfe
of the line of mumbers in broad-meafwre, Prop. 11.) hath this
proportion. Having the Circamference of a circle, to-finde
the Diameter: As 3143 to 1000, fois the Circumference,
fuppofe it 47( 13 to the Diameter 1§ : fo thatif youtake
47 | 13 inyour circle-fcale, and fetin that column from the
middle fquare downward, fo fhall you fet out 15 in that di-
ftance, run that diftance as oft asyoucan to the bottom of
the Rule,which will be 4 times more, divide each of them into
- 3 equal parts, and the uppermotft third into 5 equal, and num-
ber all the other great parts, fave that with §, 10,15, &c. or
if you will you may double 47| 13,thatis 94,26, and take it
fromthe circle-feale, fet it there-theywill be 30; then half it,
and they will be 1§, then third it into fives, :
2. To finde how to proportion the fquare within the circle
by the Diameter. Let the Diameter be the Radius 1000, then
* will the chord of 90 degrees, which is the fide of the fquare
included, bethe natural fine of half 9o: wiz. 4§ degrees,

-

thefine whereof is 707, therefore then beeaufe | would divide -

my fcale into even fines, if therefore I take 7 -times g, that
13§ the proportion will be 707. 1000 :: 35: 49} 50. or
49 1: therefore if youtake 49 5 on the Diameter, and fetit on
thefeale of chords, and divide it into 7 equal parts, and that
* parz next the endinto § fmall parts, numbriag all but that with
5,10, 15, &c. you have your feale of chords or fquare within
the circle. Or (if you think it troublefome to divide it into 7 e-
qual parts) you may take 6 times §, that is 30. and fay. 707.
1003 : ! 38, 42 | 43, fo then you may take 42 { 43 of the
Diameter, and fet on your fcale of chords, and then divide -
cach of them into halves, and cach halfin to 3 parts. ber

‘ - '- , Other.



" inchords require 2.3 Diameter, what fhall 40in chor
~ other even number of fives? An/wer, 56 5: therefore take. 56

Chap.7. ) thFaMﬂlShrqur. o t 3}

~ . Otherwife thus, The content of this circle accordingto

Apychimedes is juft + the content of the fquare of the Diameter.
Suppofe the Diameter 24, the fquare thereof is 576, the half
whereof is 208,the root whereof is 17, fer, then f?; If 17

5,0r any

4 of the Diameter, and fetitin the fcaleof chords, whick
becaufeit gives 8 times§, firft divide ic into halves, then into
quarters, theninto eight. - Co C-
- 3. It may alfo be made by this Rule of his, The areq of the
fquare within the circleis to the content of the circle as 11
to 7,fo that thecircle begin known, the content is thus found:
3 the Diameter multiplied in £ the Circumference gives_the
content of the circle, which if you multiply by 7,-and divide -
the product by 33, it givesthe content of the fquare within:
‘whereof take the fquare-root, and you have the fide defired;

- therefore191 8.88 :: 20.88 | 9, oras Mr. wingate hath

it (in Problems 33. of his Appendix to his Rwle of Proportion)
22§. 1000 :: 20.88 | 9. So that take 88 | 9 from the Cir.
cumference and fet iton this fcale, and divide it into four fives,
and this fcale may be fet anrthe lower half of the befil’d edge.

- 4. Having the contentof the Circumference, to find the
fide of the fquare equal.’ Take the fquare-root thereof: fo we
‘found before that the Circumference being 88, the content is
616; whofe fquare: root is 24 [ 43, that is more then 24 2.
ot more cafily, becavfe,as Gunther hathit, the Circumference

" isto thefide of a fquare equal as 1000 the Radixs to 282,

therefore fay, 282. 1000 :: 20. 70| 9. Therefore take 70| 9 |
of the Circumference , and fet it in the feale-of the :
equal, it gives 20 of that {cale; with which diftance fet out alt

" the twenties the fide will bear,dividirig each 20 into four fives;

and the laft into five little -ones, and numbring them by fiveas
afore : and this fcale: may be fet in the over part of the chird
colnmn nexthe fquare edge. - R

P («\Jd’ - | AN R 2 o . Erron?
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" Evrowr in round timber totake a quarter of the circamsference
for the /¢ quare. . ;

5. And here Tmuft acquaint you with that monftrous errour
in meafuring round timber which I fpake of before, whichis .

~ this, to'gird the piece aboue, and to takethe fourth part for

the fquare thereof: as fuppofe the piece be8o inches about,
then by this account the {quare fhould be but 22 inches:
- whereas in the laft fe@ion we found it tobe above 24 2,
whereby ‘the full fifth part of the timber is loft ta the feller;
which notwithftanding the moft of them know tobe ex-
tream falfe, by reafon that when they have hewed it, they
make a great deal more of it, then they did before it was hew-
" ed. But what is their excufe > Even this they fay, That
" will fcarce pay for the hewing, andit is but fap and bark. -
"1anfwer, The goodnefs or badnefs of any thing is confidered-
in the price ; but neither in the meafure nor the manner of
meafuring, 1havefeena fack of fine feed, white wheac, fold
for ten fhillings a buthel, another of grey wheat at feven, fold
the fame day all to one man: yet he had nomore meafure of
the courfe grey, then of thefine wheat. Secondly, In that
they fay, They had need have that for hewing: 1 fay, They
never hew what they rend tolaths, pales, rails, plow-timber,
~ cart-timber, wheel-timber, boles, trerichers, difhes, fpoons,and
infinite other, which they rend, and fell fap and all. Thirdly,
When they do hew.any timber, they leave it fo wany, that (in
Cambridge-fiire elpecially) they:leave it nearer #oudd chen
fquare; and yet. allow nothing for the wanes: fo thacin all
other things, whether fold by weight or meafure, the buyer is
to-have the.draught, though it be butin an-ounce of pepper,
in this he muft want of his meafure, and that no fmall matter; -
for they feldome hew nigher to fquare in'this Countrey, then
that the fous. wanes are-as broad as' the four flats, all which
areequal to afquare piece of the breadth of one of thofe
wanes; & althoughthofe wanes' be lefs in fome places then in

other,yet will they-be of no fervice fo deep as the deepeftwane . -

goes. . And what fenfe or equity is there, that in “buying they
‘ . ' : Emuld
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fhould defire fo much over-meafure , and yet in felling it hew
ed fell fo much fhort, asin buying 7 Hath.not he that buyeth
‘wane-timber, that the wanes run not fireight, as much need,
and as much reafon to have allowance for the wanes, and teo
have the knots and bark lefc on them for hewing, asyou to
have the fifth part and more,and yet never hew a great deal

of it at all? Befides , you have a. trick, when you bu

round-timber with the bark on it, be it thick or thin, you wi
cut a notch round about the pi¢ce in the middie of the block,
fometimes deeper’ then the bark, faying, Thatisbuta boin:
now Zou buying by meafure, what right have you to the bark,
which you mealure not > yet whenit i$ hewed, they that buy
- irmuft be content with' air inftead of timber. And yet fur-
‘ther, I have known' a Wheel-wrighe, that ufed to buy all his -
~ timber by the foot of fourteen inches every wayto the foot,
and to girdle it, and to take the fourth part for the fquare,thus

- did be over-reach the fellers, who thought it to be buta -

feventh part more then ordinary, and that he gave’ a penny or
twopence more in a foot then others gave they thought them-
felves well enpuf{h-, whereas ( poor fimple fools! ) they fold
‘above two foot forone. o
6. 1f you buy round timber that is ordinarily taper, little
or much, then you will be fure to gird it inche middle, or
‘nearer the lictle end, whereby you gain no fmall matter.
" Laftly, How common a thing is it with Wood-mongers, to
‘have one Rule to buy by, & another to fell by: one a quarter of
an imch too long. another as much too fhort 2 And great pity
it is, that confidering there are fo 'manX abufes in meafuring
1and and timber, itis not a whit looked into, whereas in all
other things fold by weight or meafure che abufes are punithed
“bythe (Verk of the markets - . ./ o
Now for cotrection of thisfalfe meafure in round timber;
committed by. this way of taking the fourth part for the
fquare, if it be a perfe& Cilinder, and not taper, you.may help
your felf by this Table, taken out of M™ Stirrap’s Plain-feale,
. Of Carpenters new Rnle, page 60, Whigl you may draw mftco l:
) : - 3 - fea
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fcale, as you do for fquare timber or board-meafure; all but the
* firft feven inches, which are-under-meafuye, and fetthofe 7in

four columns, between the two Tabfes of board and timber
under-meafure. B

.| Weer. | Inch. | Cents | | Squa. | Inc. | Cen. .| Inc. | €
:‘:‘7’47 4l¢e ‘ neh. | (ent IZcb.Ilm-lim' ;’g:::llx ‘ eﬂ.'
I {r13] 1 |71 11| 1122’ zxi 3 | 11
2 | 283 | 42 12] 9 142 22; 2 | 8o
'3 | 12y 6 {85 13! 8 | 31{2312 |gs6
4 1 7(-0 |8 ||14] 6 Joz;24] 2] 35
s 4] 6 {30]|15] 76| 3| [25] 217
6 31 1|71 16] § |30 26 2 | o
7 2 3' 70 171 4 |69 | 27| 1 {-86
8 1l 9 I 23 | ! 181 4 |19 28i{ 1 | 75
9 1| 4 1761 119] 3 176 |] 29] 1 |61
10‘ 1] 1 {57]1]20] 3 |39 30| 1 |51
The ufe of this Table is thus.

Girt the piece about, and take the fourth part for the
fquare, asif it were the true fquare, and therewith enter this -
able; and it gives the feet, inches, and Cemtefmes required
forward to make a foot forward atthat falfe fquare, So 44
inches circle gives 11 inches for the fourth pare, whichin the
Table gives 11 inches,22 (ente/mes, forward to a foot-fquare
of timber. Or elfe having taken the Circumference with a nea~ -
led wier, and there made a twift, and ‘meafured the number of
inches about, take off fo many with your compaffes, and ap.
ply that widenefs to the fcale of the fquare-equal, and you
have the fquare you muft meafure it at. And becaufe as T
faid before, that to hew a log for beards, the beft. way isto
hew it eight-fquare, both for faving timber, and to have all the
boards ftreight-edged; fo neither fhall the fawyers be paid for
more then they faw,nor he that buieth che boardsjor the block
it felf, want, or have too much : we will now therefore give
‘. . you
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you one rule whereby to meafure all equal.fided timber, fo

* 'that it be not taper,” how many fides foever it hath. Furft,

finde the centre of -your piece, and meafore the femi.diameter

thereof to the middle of one of the equal fides; then add all -

the fides together, multiply half thereof by the femi-diameter:

fo have you the content of the bafe, and that multiplied in

the length gives the content of the piece. So in the figure the
. A . ) A

-

a piece , that is,
80 ; the -half
whereof is 40;
the femi-diame-
ter or. perpendi- -
cular ABis1>,
that muleiplyed —_—s
by 12 makes 480, which is the content of the bafe , that
is, one inch fawed off of the end of the piece. Then if either
you multiply 4¢0 by the inches of the length of the piece,
and divide the pradud by 1728, you have the content of the
piece. Orelfe youmay extract the fquare-root of 4t o,which
is 22 fere, am?7 then meafure it, asif it were 22 inches fquare.

- And-thus may you meafure alt manner of timber, not taper,
. by meafuring one inch at the end, asif it were land : then

extract the root, and meafure is as if it were fo much fquare:

CHAP. VIIL
Of taper-timber, whether Comical or Pyramidal.

Or fuch kinde of timber of either fort; meafure it as if it
were awhole Cilinder or Prifme , that is, Firft, finde the
area of the bafe, and multiply it by the whole lengeh, chus;
Let a Prifme be four-{quare, the fide 12, the ares of the bafe .
is 144, and fuppofe the length 100, thefe multiplied make
144¢0. But by the Corollary of the 7% Prop. 12. Lib. Euclid.
every Pyramis is-the third part of a Prifme, having the fame
bafe and altitude : therefore divide 14400 by 3, it gwgeth
- - - ~ - 4 oo
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" 4800 the content of the Pyramis. But fuppofe it be an imper-
fe& Pyramis, that runs not to a point, but hath his top cut offs
you fhall then continue out the fides to a perfe& Pyramis; by
plotting it in paper, or elfe finde how much it wants by the
Rule of three. Example. :

Thefide of the bafe being twelve, the length of the piece
fiftie, and the fide there isfix, fo that there is fix loft in fiftie,
but the whole fide of the bafe is but twelve, whence take fix,
fix refteth, Thenfay6. 50:: 6. 50. and 50and 50 make
an hundred, as before. Now then for this litcle Pyramid, the

" fide or Diameter of the bafe thereof being fix, whofe {quare is
36, the third parc whereof is twelve, that multiplied by so,
‘gives 600, the content of the leffer Pyramid. Subtra& this

- perfe@ Pyramid out of the great perfe® Pyramid 4800, refts

4200, the imperfe&® Pyramis. And, the feafon, that holds be-

tween the Prifme and Pyramis,holdeth alfo between the Cilin-
derand Cone, Prop. 10. 12. Enclid. Every Cone isthe third _

part of a Cilinder, havirgthe fame bafe and alticude.
Of the Cone.

Let u;ﬁow fuppofe a Cone alfo divided in length into 50

and 5o, the greater Diameter at the bafe to be twelve, and fix
in themiddle. Firft, to finde the Circumference to 1 2, the Di-
ameter: 12 moltiplied by 22 is 264, that divided by 7 is 37 £,
the Circumference. Then muktiply half 37 & (that isgel.S % by
- half the Diameter, (thatis) fix, itgives 115 %, the greater
area, which multiplied by 100 the length, it gives 11§14 2 the
Cilinder,the third part whereof is 3838 ;4 the greater Cone,

Now for che leffer, the Diameter is fix, multiply it by 23, it is .

132, that divided by feven,is 18 & the bafe, which multiply by
the length 50 is 942, the third part thereofis 344 2 the
leffer Cone.- o . ' K

Now. take 314 2 out of 3838 2 | refteth the imperfe&
, Cone 3520, whichis almoft twelve times as big as the leffer.

Or, if you rather defire 12 and 6, the bafes ofthe Pyramis, to

be the fides of the fquare within the circle, as there they are,
and then to fee their dimenfions:then firft, if twelve be a fide
, ' ' _ . ) of
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of a fquare within the dircle, fince the content,or fquare there-

‘of,, is but half the content of the fquare of the Diameter:

therefore double the fquare thereof, and out of the double
extra& the fquare root,fand you have the Diameter : fo 12

fquared is 144, that doubled is 288; whofe fquareroot is 17
* fere, the Diameter. -

Now to finde the Circumference, multiply 17 ihe Diame-

ter by 22, facit 374. that divide by feven, it quoteth §3 & the

Circumference: then mukiply half the Circumference 26 by

 half the Diameter 8 %, itgives the sres of this bafe 2:7 4,
- which multiplied by 100, the length, gives 22707 # the Ci-

linder,which divided by 3 gives the great Cone 75695 %. Like-

- wife for the leffer fquare within, which is fix, the fquare is 36,

that doubled is 72, the fquare-root whereofis 8 £ fere , the
Diameter. Multiply 8 £ by 22, it.gives 187;. which divided
by7 gives 26 # the Circumference, then multiply half 26 ¥

.(thatis)13 2, by half 8 & an half (that is ) 4 2, and you have
sandy

56 §11 ot | 72 fere,the content of that ares; which multi-
ply by 5o the leagth gives 283 5: the third part chereofis 945,
the leffer Cone. Take this leffer 945 out of the greater 7569,
refteth 6624, the imperfe& Cone: So that the imperfect Cone

- ismore then feven times as big as the litcle one.

The difcovery of [everall ervomrs in meafuring the Pyramid
, and Cons : mmd firft of the Pyrawid. =~
Some hold that to berrue, To add the areses at both ends
together, and muiciply the 1 half thereof by the length of the
piece, asin-our example the ares of the greatend is 144, 20d
the litt'e end nothing thercfore half 144 (i.¢.) 72 mulsiplyed
by 100 is 7200; butit thould be but 4800: it istoemuch by
2400. - - C : .
A fecond errour is t6 take the areq at the third part from
the grear end, asin this ﬁfuze, at Cand C, but there the
fquare or fide is 8, and the fquare numberor ares thereof is

G4, which multiplied by 100 is 6400,t00 muchby 1600,

A third errour is to take the fquare in the midt of the piece,
) S as
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asatB and B, where the fide-is6, the = B
area. 36: that mulciplied by 100 the N
length gives 36;0, which istoo little, - -
for take 3600 out-of 4800, the, diffe-

“rence is 1200, a juft quarternioft of the.

" timber to the feller; fo that it fallech

" near the middle between B and C,

where it is 7 inches, for that gives

§500, yet there it is too much byan

hundred. E . o

-

+Secondly in the (Cone.

The common Sm&n‘e is to giedit -

in the middle, and to take the fourth -
part for the {quate. In meafuring the ci- -
linder , there was more then the fift
partloft to the feller: but here chatit
is taper alfo, isa more intolerable lofs.
Forif in the fquare Pyramid waslofta
full quartern onely by reafon of taper:
ing: what will here be loft where two
fuch errours combine in one to wrong

a man? The Circumference in the midft
of the piece is 26 £, the fourth part
thereof is 6%, which fquared is 45 2
and that muliplied by 100 makes 4556
3, which takenout of 75¢9 ; there is-
loft to thefeller 3013, which is almoft
one half théréof. Yerthis goeth fo for | |

~ currantini all places, that hechat coni [ -
- tradi&s it isfcorned as a fool, and dc-

‘counted asaknave.

.- .
PRV -y
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. . CHAP IX- = .

Of she making of four other lines on the flat-fides, whereof three
“are M. Gunthers lines, of numbers, fines, and tangents.and
inflead of the Meridian line, which ss onely ufefull for Navi-

- gation, whereof (arpenters make little or no ufe, we hdve
added a fextans of chords. f. ' '

Lthough Af*. wingate (in his book called The Rule of
Propertion, ) hath fet down the making of them: yet for
that he hath done them after another manner then here is
fhown, neither will an ordinary Rule bear all thofe lines, we'
will therefore content our felves with. Mr. Gunther’s, & the
line of chords onely. Youfhall divide the reft of the Rule be-
fide the columns of feet & inch-meafure before fpoken of, into
four other great coluinns, and divide ezch of them into two
equal, andone of them into two alfo; fo the grear fhall be
for figures, the other 2 for ftrokes.  Thefe two.of M. Gan-
thers you may fet in thethree middle columns, and the line
of chords on the other ontfide. .. S s
- Firft for making the line of numbers. :
T told you before that 1 would have you ftrike a ftroke
" ~round about crofs the Rule, 1 ‘would alfo have anotherat
each end of the Rule fo clofe as poffibly you can, onely
to ‘fet ope .point of the compafles on. Then firflt fec
out your great divifion in each foot ; viz. the thoufands,-
if'your number confift of four.figures, or howfoever they
are to be the left hand figures of any number as3 in3
. 32. 346.365 4. 37046, &c. and mnft be marked with the,g .
digits in either foot, and the firft laft and middle-moft with -
one, fo that you may underftand asmany cipliers with it as
fhall be requifite, fo that it may fignifie 1. 10. 100. 1000.
.and then if one fighifie 10 the next two will naturally fignifie-
29, but not always. Now to take and fet the number 2 in his
right -place, takea Table of Logarithmes of abfolute num- -

- bers,and look either the Logarithme of 2. 20. or 200. and .
. ' S S22 ‘take
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take the three next figuresto the Charaeriftick, whichare.
- 301: then with your ‘compafles take 301. viz. three inches,
no tenth part ofy aninch, and /% of a tenth part or (ente/mes
ofanirch, and fec one foot in the nether-moft crofs ftroke,
where you fet the firft one, and turn the other upward inthe
fame column, and there fet your 2 likewife with the fame
numbers, fet one foot in the middle crofs ftroke where you
fet the middle one, and turn the other upward toward the up-
permoft one, and there fer your 2 alfo: likewife, do with
3 whofe Logarithme is 477 (ideff) 4 inches, 7 tenths; 7 Cex-
tefmes: alfo with 4. And thefefigures for the making of this
kine we will call bundreds, the next fubdivifion tens, and the
leaft (entefmes. But now becaufe we will fappofe your com-
paffes will not well reach beyond the figure 4, whofe Loga-
rithme is 602, that is above 6 of thofe inches: therefore firft,
“letusfet onthe tensfo far onboth feet , and then the reft of
. each foot afterward. Next fecout each fifth tenth fo far: be-

caufe you muft mark them with longer ftrokes, theneach fin- -
gle ten: fo then you muft not account the next of thofe: fifths

to 1 as §. (for then you will account the one for nothing) but
you muft account it for x5. or 150. and fo take the Loga-

rithme thereof,which'is 176. Likewife 2§ ,0r 250,is 398,which

ou muft take with your compafles, and fetin-their places in

n both feet, and in like fort fhall you do with all your fingle

xens; accounting that next ) not for 1, nor2, but for1i.

Or inftead of taking them off with your compafles, flrike out
alf the firft foot with a fine fmall ftriking fquire of brafs, lay-
- ing it upo.nthe Log. intheline of foot-meafure; and then fet
out the other foot withyour compaffesby this. = -~ -

- New for the reft of each foot,look out the Logar. f your.
nambers,and take the diftance becween icand the middlecrofs-
ftroke, and withthat widenefs feg one foot in the upper 1 and
- where the other falls, there is the place of-that number. Ex-
amwple. 1 would fet out 70,the Log. is 845, I take the diftance
- between it and the middle-ftroke of the Rule, or the Arith-

- metical complement of it, 154, and fetit both framthe upper

ftroke
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firoke and middle-ftroke downward, and youfet out feventy.
But your over-foot may bear unites to 20, and from thence to
40, divide each tenth into five,and from thence to the end
into two. : o B o

: . To makg the line of fines. o

Firft, you muft know that neither the line of fines, nor tap-

" gents, enter the Rule till 3§ minutes: where you fee the two -

next figures to the charaenftick 8, are both ciphers; there

alfo the chara@eriftick changeth from 7 to 8 for your chara-

eriftick fhews what footyou are in: therefore fince we rec- .

kon the minutes onely by tens, our firft number or divifionup-

on the Rule will be at 40 minutes of the firft foot. fhewn by
the chara&eriftick 8: for o isthe laft, and therefore belongs to

the laftfoot ; fo that whereas you fee that the Log. of one mi-

nute hath 6 the chara&eriftick, & 4 63 the three next figures:

therefore one minate would be above a foot and half before
the entrance on the Rule, and likewife would che firft minute
of the tangents be. Now the Logar. of 40 minutes hath befide -
the chara®teriftick 8 the three firft figures 066 fere: therefore -

take off o inch, 6.tenths, and 6 cemte/mes, or § cemtefmes,and -

7 mille/mes, if you can ghuefs fo near, and fet them from the: -
" nethermoft crofs-firoke at thebeginning of the line of fines
forward. And thus do for ati under two degrees, be it fine or
tangent : but from thence to fine 5 degr. 4§ min. or tangent -
5 dﬁ:. 43 min. (As fuppofe the fineof 4 degr- whofe Logar.
‘befide the chara&eriftick is 843¢) yon fhall take the diftance
between 8 inches, 4tenths, 3 cent. and ten inches, and apply-
that diftance from the middle-ftroke down-ward: and fo of
the reftof the quarter. But for all both fines and tangents
_in this firft foot: you may by their Logarichmes firike them
wich a fquare, as you did the line of numbers. - .
~+ Now for the upper-part fhewed by the charateriftick for .
all fines and tangentsto 20 degr. as fuppofe the tangent of 20
degr. the Logarithmes of 20 degr. tangent-is 56 : fet it from
the middle-ftroke forward, but from thence to the fine of 9o,
and-tangent of 45 degr. as the fine of 40, whofe Logaé'\.o8 is
. _ : o 'S 3 !

..
H]
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808, take the diftance betweenit and the middle-erofs-line,

‘and apply it in theline of fines from the upper crofs-firoke
down-ward: then number all the whole degrees to ten, with
1, 2,3, and after that in the fines with 20, 30, 40,&c.to 90,
and the tangents with 10, 20,t0 45, and back with 50, 60, to

‘80 degrees. - : _

| Lafly, for making the fextant of chords.

Set a pair of beam-compatfes , with a beam of willow,deal,
or faltow, near half an inch-thick, and ; broad; make a little
nut of good tough wood, witha mortesinit, that the beam
may flide init to and fro, indifferently fliff, and in all places a
‘like, with a fhort prick, or little piece of an aule-blade in one
end, and another longer in one edge of the beam hard by the

. end, fo long from the beam ‘as the other point is. If it goetlr
not ftiff enough to ftand and tran with at any place, make
the mortes a little the deeper one way to put ina wedge, or
elfe help your felf with a fcrew-pin, then go to fome fmooth
loft boards, opening your compafles to 23 3 inches , and with
that widenefs tran an arch, that maybe two foot long at the
Jeaft, and with each foot of the compaffes makea prickin the
faid arch, and fetit likewife upon the Rule; then divide thac
fpace in the arch into two equal parts, which will be 30 degr.
a piece,-and each of them into three apiece , which will be 10

- degr. apiece , and each of them into two, which will -be five
apiece, and each of them into five fimple ones. Then take
them off from the floor, and fet them on the Rule, one after

~ another, and number them with 10, 20, 30, 40, §0, 60, and
this will be wonderfull beneficial in Dialling, and alfo in many
other things, as to divide a circleinto any number of equal
parts, or to make an angle of any number of degrees, or to-
finde the quantity of any angle, and fo by the line of foot-
meafure you may alfo divide a ftreight lin¢into as many parts
as you will, N : o :
~ Now as ] have fhewed the ufe of all the’lines on the other
fide of the Rule, and alfo of both the out-fide lines on this

fide; fo fos the other three I muft content my felf to fhew :

you

e . . : N
LT e mm—————rh v -8
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you the ufe in general ; for if 1thould defcend to particulars,
all the paper in Cambridge would be too lictle to hold them.

Firft therefore, you fee already, that as by  the line of foot-

meafure, and Table of Logarithms thefe linesare made; fo

.may you by thefe lines finde the Logarithme of any abfolute

number, tangent or fine, asif it were by the Table of Lo-
garithms.,

, __Second}y, By thefe two lines of nﬁmbers and foor-meafure -
- may berefo »
metick can refolve.. And more ; for hereby may be refolved

lved all queftions whatfoever,that common Arich-

all queftions of Intereft, Purchafes, Annuities,&c.
- Thirdly, By thefe three tines of numbers, fines, and tangents

is refolved the whole dotrine of Triangles, and whatfoever
.may be performed by themeicher in Meafuring, Dialling,Geo-

- graphy, Geometry, Arithmetick, Navigation, Cofmography,

" Aftronomy, &c. ) N

But, becaufe (gentle Reader) T would have thee learn now

to go alone ; I will commit thefe to thine own confideration,

- knowing that that chicken that will peck up nevera corn, but
what the hen puts in the mouth, will néver be a fat chicken.

Now if the Rule of three is accounted of all men worthy -

for its excellencyof the name of the Golden-Rule ( which is

but the leaft part of the ufe of 6neof the lines of this Ruler)

then juftly may thiis Ruler be called the Golden-Rwler.
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