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Dear Fellow Collector,

Dear reader of the PLUMB BOB NEWS,

As always, | am searching for new material and information associated with plumb bobs.
Please feel free to share new photos, catalogs, articles or stories of a personal nature

| welcome inputfom fellow collectors!

Wolf
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1. INTRODUCTION

Since 2007, | have researched background
material for plumb baobs for both the average and
connoisseur collector of plumb bobs. Selection
and development of my monthly newsletter,
although personally interesting and rewarding,
has #so0 been very timeonsuming and
challenging. You can review a compilation of all
of these research materials on plumb bobs by
simply accessing the attached monthly editions
of "Wolf's Plumb Bob News", which always
accompany each new edition | produce.
Therefore, going forward, | will produce my
newsletter on a quarterly basis (four
editions/year), rather than monthly. My quarterly
newsletter will cover more topics. In addition,
many subjects | address which are associated
with plumb bobs will include moraletail and
depth on the individual topics | cover. The
primary topic covered in my first quarterly
newsletter will be "the use of a plumb bob, in
conjunction with a quadrant", employed by
soldiers to align artillery (includingannors and
mortars) in thecorrect position for accurate
targeting.

Significant research for this article was garnered
from "Google Books", where | located numerous

plumbbobwolf@tonline.de 18

ancient German military instructions with
helpful drawings. Using this resource, |
identified excellent phos of quadrants from
books originally scanned by universities. My
personal archives also contain some booklets
with

instructions -—, -
for French . =~

artillery. The =
drawing inthe . .=~

figure above
from the cover
of a French
magazine,

served as th
"catalyst" for :
devebpment
of this article.
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2. ARTILLERY andPLUMB BOBS

Our special tool, the plumb bob has been
used by over 40 professions, an estimate |
made several years ago. Most of us consider
the typical professionals who employ plumb
bobs to be technicians, such ssrveyors:
craftsmen, including masons and carpenters
and scientists, such as astronomers and
physicists. However, soldiers usé plumb
line or the plumb bob to bring their weapons
(cannois, mortars) in correct position.

A tool, such as a plumb bobcan be
employed both for humane and inhumane
purposes: by masorie build a houseand

by soldierso destroy a building!

The disadvantage with using research
material scanned by libraries onto the
Internet is that these pictures/drawings are
not fully visible when the pages scanned
were folded. In the example below, | asked
the Bavarian Library in Munich to make
"custom scans" for me of the material |
found to be incomplete, because it was
obscured during their original copying
process.

The additional mairials which | uncovered
from old books from these "custom scans”,
revealed specific instructions, along with
detailed drawings of plumb bobs and
instruments which employ plumb bobs in
their design

THE PLUMB BOB IS USED BY THE
SOLDIERSFOR THREE PURPOSES

1) Alignment of a cannon with its
intended target. Alignment is
performed, using @lumb bob and
plumb bob line, which is held by
hand.

2) To bring thecannonor mortar into a
right vertical angle, called tHangle
setting". To accomplish this, a
gunner's quadrant, employing a
plumb bob, is used.

3) To find the center axis of the
cannonbarrelwith a plumb bob.

Details see below.
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The earliest written information | found in a
German HANDWRITTEN (not printed)
book with COLORED DRAWINGS from

before 150Q

Excerptsfrom the book below were scanned
from the library of theGoetheUniversity
Frankfurt, GermanyEven when the text was
exactly written | had some problems to read
and t o Atransl at eo
description Before 1500 they used other
words and wroteifferently thantoday. Here
are some samplesHere are different
Gunner 6s Quadrant s 0
for cannos of measuring the height of
buildings
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From Wikipedia Early New High Germais called From this German book froh5581 show
the historicallanguage levebf the German languag the drawings only. They speak for
between the German Medieval (Middle High themselves.

German) and today's German (the New High

German. The period ofEarly New High German

language is recognized around 1350165Q
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In a book from1588written in Italian and On the magnificationbelow you see how a

French | found the drawings below that third soldier pUShES the tail of tlmannonin

show the use of the plumb line(s) and the correct positionsee arrow)

gunner ds quadrcannassn t oWibtrhi ntgh et hgumtimeg chéck thatj uadr a
the right position. One soldier holds a plumb  the axe (between the wheels) is horizontal

line (see aroy in his left hand and another and in the other case they check the correct

plumb bob hangs on thgaduatedscale over inclination. The scales over tl@nnonare

the mouth of the cannon (see armow for reproducibilityat ni ght, when t
see the target in the darkne@seasuring inthe
daylight and shooting at night.)
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From a German book589f Ar ¢ h i t e c t Wi ppimbgbeb of Beh&ddin (16th century).

FORTESSESO:
Cover and a plumb level on the cover.

ARCHITECTVRA

Bon Beftungen.
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Besi de some g umextpage) s
| found a very interestingriangle plumb
bob that we knowwerealready used by the
Ottomans in $tanbul Turkeyby engineers
who built the water pipes from
mountains to the city of Istanbul wrote
about this special triangle plumb bob in my
newsletter about Ottoman plumb bobs 2009
08. It is available on my web site for
download.There | wrotefiThe terazor level
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|
LYy KA&a @oNAGAY3I aDS2YSONK
Syrian author Beh&ddin (15471622)

described a leveling tool used with a plumb

fAYS 2N GGSNIT AdE ! aAYA
known in Poland rad recorded by Strumieinski

in 1573. This type of instrument was the tool

2F LINBFTSNBYyOS F2NJ G§KS & dzN.
of Constantinople (Istanbul), Turkey, at the
beginning of the 19th century.

The drawing from Andreossi in 1828 were

these two bel:
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It looks a little bit different and hasasecond Anot her gunner 6s quadr
plumb bob on top.The author Daniel COMPASSonN top

Speckle did not mention that ituhg
between two rods without tension (not pulled
by hand but hanging loose in the midode
the ling. The one depicted appears to show
that the line was tightly stretched by hand by
pulling rings. We seethat this instrument
wasused in Europe in different countrias
that time

Fig. left:
This is an
instrument
with TWO
plumb bobs!

On this drawing ishown how they tried to
get a solid base for thegannoms (to have
stable conditiongor better resuls

Figure right:a compass with a parallel line to
draw measured lines directly into a map
(figure belowshows the outline of Strassburg,
France taken in one day by the surveyor.)

1
_..-.--q-_-a_-.-T -56"3:
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Another German book fronl614 shows For one instrument
good drawings of artillery instruments and  they divided the full

instructions in German and French: circle into 48 parts.
(figurel)

The Gu n e
quadrants are usually

shown with ZERO in
the middle and 45

@Tﬁﬂﬂiﬂ)ﬂ oo %IH degrees to each side.
gentlicher Teriche von Eefibie vnd C
e i S e
e N ;T“*%mm“f o - A Figure 2 (left column) divides the 90 degrees
' N (quarter of the full circle) into 12 sectors
. PR kel ST £ with 7.7 degreesach.
H hnn,?:gm ) ... i ) -
Brws Vrsawe Copsnmstricoge 100 Figure 3 (left column) divides the 90 degrees
w:::ﬁ:ﬁ:dw iy & into 9 parts with 10 degrees each.
B T When the plumb line is in the middle of the

scale it shows45 degrees This is the
OPTIMUM angle for the longest distance, as
you can see in the drawing below. When you
use a higher or lower angel the distance is
shorter!

A Commaont x’lfnd: nﬂ:&ixm L j«mlrmt, Tractat. 5. C
Wie dor quadrane anze/ihlggen -

“ @ ,,,, il Yo qr. ") o) = e .:;.;
2 | , . .
l Figure 4 (left) I S a gunner 0S
ﬂ i divides the 90 degrees into 12 parts (6 parts

4 : . with 7.5 degrees to each side)

Figure 5 (lefty shows an instrument (In this
book called Cartab6on (= Spanish set
square) with the full circle and is divided
into 48 parts.

Many different systems were used at that
time. It was difficult for soldiers to master
all of these multiple instruments and
methods for aligning ballistics.

plumpbobwolf@toniine.ae 26 WOLF'S PLUMB BOB NEWS ZD18



mailto:plumbbobwolf@t-online.de

| bought a French i yge—==o
art magazine ;"
ALG6GT I LO (
EYE) from 1957,
because there was
drawing on the
cover with a plumb
line searching for
the axe ofa gun .
barrel. The seller ©

said: En couverture : ‘
Maniéere de déterminer au fil a plomb le point central

Cover of the boolrom 1650

F41521 He

PRATIQVE

DE LA

G VERRE

CONTENANT L'VSAGE
DE L'ARTILLERIE , BOMBES
& Morriegs, Feux Artificiels & Petards, Sappes
d& Minet, Pones & Pontons, Tranchées &
Travauk, auec l'ordee des allaurs auxBréches.

de la culasse d'uoannon illustration de I'ouvrage de ENSEMBLE -"’Nﬁ TRAITE DEs
Malthus, Pratique de la Guerre (1648): | had PAR  LE ??;V;W;H_ALTHVJ'
hoped that there was text in the magazine Gentilbomme Angleis, Commiffaire g‘.,,,r,,}
which supported the drawingunfortunately des Fenx cg* ,-fmji‘udtf.dﬂiﬂnﬁr de Fran-
there was nond. e, Capitaine general des Sappes ¢ Mines
What could | do, but search for material on dicelle, ¢5* Ingenieurés Armeesdu Roy.
Google Books which supported this picture ENRICHIE DE FIGFRES.

on the cover of the magazine? Luckily, I
found additional drawings, along with
instructions from a book written in 1650:

i
(R

v,.}{.‘

A PARIS, p
Chez Genvats Cro wsres, au Palais, far les degres
~ Traittéde PArtilleric, 65 . e 12 findls Chapelle.

4VEC PRIVILEGE DV ROY

Two plumb levels
This one is for
measuring the angle in
direction to the target |_
(scale + 45 degrees)

This is for the coss
slope / transverse
inclination (scale +/ -
10 degrees)

The manufacture of cannons in the 1600s
posed many difficulties. The walls were
different thick and the axe of the tube was
not in the middle of the barrel.Proper
placement of cannon sights required very
specific positioning.
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The following are drawingshat show the
use of the plumb bob to help the soldiers to
get a good result with themannors:

The cannois at that time had no fixed
sighting devices(notch and bed; sight and
foresight; front and rear sig)t

Since numerous parameters influence the
proper positioning of fixed, external sights
(different hard ground under the wheelground not

in level, not the same diameter of the wheels, Jgtc
soldiers had tadjust these sights at the last

moment, based on the specific placement of
the cannon in the fieldAs you can sem the

DA P .

- > o ] i (S I ) (300 %) 5% O 16T S )

4L’

% \ l

) 'D~
d M

" H

figure below, cannons did not have the same
wall thickness The cannon artillery soldiers
employed instruments, in conjunction with a
plumb bob to identify a parallel line to the
axe in the middle of the cannon barrel

To find out how high the front sight should
be they measured the tube with a stick and
marked it.See arrows below

S —
” - :
L ,

attulityy,

Fig. right: This is the shape of the front device
(N) with two strings to
position it on the cannon
barrel The upper part has
the same radius as the
barrel /
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Sighting deviceiked in position.

To make certain the artillery soldier located
the position of the sight exactiVER THE
MIDDLE of the barrel(center, axe) they
used the plumb bob and small wooden
stick. J

The\stick adapted to the diameter of the
barrel\ was divided in two parts and
marked\in the middle (P).P is the center of
the barre| = axe. The stick should &et in
nearly in\ horizontal psition (ot very
important, but\gets a better reguli hen the front
device was pubn thecannonand fixed in
position Oaccoxding to the plumb line

— o

reference for
the plumb
suggested

line and astone or
plumb kob, but you

the rear side of the. \
cannonto mark the = =X
rear sight on the iran

By the way this

drawing that | saw on
% the cover of the
French magazine
provided the catalyst
- to write this

~ newsletter abut

plumb bobs used by
_soldiers.
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In a1626German bookl found some good 1773 French bookiiElement generaux des
drawings for the use miifcipae® gunner 6s quadrant
with CANNONS.

’

> / /jfﬁb’f%
(4}

e & , . . . R
g o fon " 'Mﬁa‘:#mml
o Windelfabanffror fosifiver
:EM‘IU{“M;‘;;MIW, b mw.xmmm
: . R RS- .
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From previous research on this subject, |
located an1869 book from Switzerland
about a gunner's quadrant which employed a
vial containing water, which served as a
"bubble level" (used in recent wars), in lieu
of a plumb bob.

G AR 1?
gl‘“},‘lwﬁ};‘_\ﬂtﬂﬁ ] '-?-T-D &;mv::::;my 5 g FRANCE
S ‘ P

MATERIAL

For comparison heryou seesome of this type
from my collection.

3 3
ATTemEN gezppenza eB xanon®

e DBERATION 29, .
contEPEARTIN 335050
MATERIEL
L SATrsmEs g papons % ve BAVES
Fig. 2. a- 8.
Wafserwaagen Quadrant. . Quart de cercle a niveau.
e ;:." f.

Kleinschraube, G Drehzapfen. Pivot. GERMANY

ENGLAND

¢3¢ de la pince.

= b

SR P

And this one
is a Russian|
inclinometer :
from the last
NS du quart de cercle. WW.

Vervical Durchssinit
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Performing an Internet searchjou can
downloadthe Technical Manual from943

(1918

for a
Quadrant

moder n b

REFERENCE SURFACE

ut

WAR DEPARTMENT l
ner

TECHNICAL MANUAL |

. >
ORDNANCE MAINTENANCE

GUNNER'S QUADRANTS
‘M1 AND M1918

16 AUGUST 1943 ‘

1600 MILS}

(800-

MICROMETER
PLATE, PLUNGER

v
SCREW - 1/8 X 7/32
KNOB - A4039%6

PIN-I\“GBQ"————P
M\CROMETER-Alaoags-—K\— %}‘j‘s
SCREW - A40400
{AUXILIARY é
1INDEX MARKS R‘Nz-mzzsk——_.,:
PLUNGER == [~ PIN - BFOXIBE

NUT - A40395~—

>
i
-

HOLDER - C4489%

RA PD 57223
Figure 11—Gunner's Quadrant M1—Micrometer Remaved

17
RA PD 81117
L]
S, p ,
H
R
i
SCALE-B129939
PLATE | ﬁs ASHER
AT T 38856
IN-I/EX V2
T | 1
od’de 1 / \-screw-806x400
PN m GRIND IN PLACE
. A403T7
TUBE-A40402 PLASTER OF PARIS "rowe XTI
COVER-A34097 -A3316 MICROMETER NUT=A40395
SCREW-BCUX2CH PAPER FILLER AGO3: 8
- | ~PN-BFDXIBE
PLUG f,- :,; // /// '—: i ANVIL
PIN- 176 X i
RING-A40399
-a3e867 HOLDER-G44839 —
SPRING-A40403
A .
ION A-
piss  SECTIONAA RA PD 57251

Figure 19—Gunner’'s Quadrant M1—Assembled and Sectioned Views
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TIN SOLDIERS Finally aftermy conversation with the seller
| bougtt a small diorama that gives a good
While searching for information for this idea of the fights of the Ottomank
newsl etter I found t hat t he gunner 06s
guadrants are also used by twdlectors of 1
tin soldiers. J
From a seller nearby | got some of these
figures and instruments:

A soldier (Jamak) othe Ottoman Atrtillery

in the battle of Vienna in (1529 and )1683
with an instrument to measure the angle of
the cannon

The crew for one cannomas10 soldiers.

MA 29

Oberfeuerwerker

Right figure: A soldier of the Emperor
Maximilian 1. with a plumb level.

This is a painted cannon and an unpainted epldiist to show the
difference® .

In my archive | have a French booklgto

date known) A ALBUM MI LI TAI RE
Artillerie a piedo that
Artillery operated cannons in former times.

One photaclearly depictaise ofplumb bols

for A poi nt(theg &@nch term for

alignment.

You also can
see how the
itail o of t
cannon is
brought into
position with
two long
wooden rods.

POINTAGE AU FIL A PLOMB D'UNE PIECE DE 24 DE SIEGE

t en bronze ¢t se charge par la bouche ; il fait encore panic de Iarmement des places. Le pointaze se
u il @ plomb.
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At the end of this chapteresomelinks and

photos from web siteswhere you can find
more informationf you'd like:

The tray will reorss the line of sight
aqhy‘ Z abot

rajectory bine 2
jal;:rz’ﬁ':;r:imn;o{u%'

The gunn e r(fig sght)gna atlter a i
informationcanbe foundon the site of John
Francis Guilmartin, Jr. Prof. of History, Ohig
State University:
http://www.angelfire.com/ga4/quilmartin.co

m/Fig08.html

Site of theMuseum of the History of
Science, Oxford, UK

LI

(6) The qumnner’s quadrant

https://www.mhs.ox.ac.uk/

Over 250 pictures
such as the one to
the left can be
found bysearching
for QUADRANT
in the DATABASE
of the previously
mentioned site

Gunner's Level
German Early 18th
Century

Unfortunately, | can not identify which web
site from quadrants | found thegghotos
below andon the next page.

Sorry. L.

plumbbobwolf@tonline.de
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Fig. 8 Shooting at point blank and the use of the gunner’s quadrant

NOTE. Aiming ‘by the line of metals’ at a target level with the gun results in a positive
angle of elevation of the bore of the gun of 1-3°, depending on the geometry of the gun.

On a sitga blogfrom Craig Swairabout
civil war etc.)named
To the Sound of the Guns
Civil War Artillery, Battlefields and Historical Markers

| found this reproduced instrumeand the
drawing below.

L
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Look how precisely these instruments are
built!

Would be a greataddition to every
collection.
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3. INCLINOMETER AT THE FIRE
BRIGADE

After contactwith a sellerof plumb bobsn
Dresden, Germany eéstern part of
Germany he sent me photos of an
inclinometerwith a plumb bob functiomsed
by the fire department.

Does yourfire brigade in your town also
havestill suchold instruments?

Please send me pictures.

For fire ladderst is very important to know
the angle becausethe ladder angle will
determine the load the ladder will sustain

On the scale you can find the DEGREES,
LENGTH of the ladderand the resulting
MAXI LOAD.

4, LITHOGRAPHYupdate

One hour after | shippeahy last newsletter
asking who knows the name of the artist of
this lithography | got the answer from
Istanbul: My friend Dogan has the same
drawing with informatioron the baciside:

plumbbobwolf@tonline.de 35

Baukunst Rg. V. 12.9.78, Schrtitin C6759
A> v e Z (S u]S Mvlo}s _

The artist idMichael SchmidSteinborn 1942in
Ratingen Germany.

| sent him an email tdearn more about this
drawing, but got no answer until now.

5. NOTETO THE CAENDAR 2015

End of 2014 | sent to my readers who are on
the shipping |ist a
CALENDAR 20150.

You can download the file from my web
site.
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