
M
O

NARCH  INSTRUM
ENT

15 C
olum

bia D
rive

A
m

herst, N
H

 03031-2334  U
S

A
Phone: (603) 883-3390
Fax: (603) 886-3300
E-m

ail: support@
m

onarchinstrum
ent.com

W
ebsite:  w

w
w.m

onarchinstrum
ent.com

   Instruction M
anual

N
ova-Strobe B

B
and

N
ova-Strobe B

A
P

ortable Stroboscopes

P
rinted in the U

.S
.A

.  ©
 M

onarch Instrum
ent 2003 all rights reserved

1071-4820-110



Safeguards and Precautions
1.

R
ead and follow

 all instructions in this m
anual carefully, and retain this

m
anual for future reference.

2.
D

o not use this instrum
ent in any m

anner inconsistent w
ith these

operating instructions or under any conditions that exceed the
environm

ental specifications stated.

3.
U

se of this product m
ay induce an epileptic seizure in persons prone to

this type of attack.

4.
O

bjects view
ed w

ith this product m
ay appear to be stationary w

hen in
fact they are m

oving at high speeds.  A
lw

ays keep a safe distance from
m

oving m
achinery and do no touch the target.

5.
There are lethal voltages present inside this product.  R

efer to the section
on Lam

p R
eplacem

ent before attem
pting to open this product.

6.
D

o not allow
 liquids or m

etallic objects to enter the ventilation holes on
the stroboscope as this m

ay cause perm
anent dam

age and void the
w

arranty.

7.
D

o not allow
 cables extending from

 unit to com
e into contact w

ith rotating
m

achinery, as serious dam
age to the equipm

ent, or severe personal
injury or death m

ay occur as a result.

8.
D

o not direct strobe flash tow
ard certain data collectors, as it m

ay
tem

porarily interrupt data collector operation, and could result in loss of
stored data.

9.
This instrum

ent m
ay not be safe for use in certain hazardous

environm
ents, and serious personal injury or death could occur as a

result of im
proper use.  Please refer to your facility’s safety program

 for
proper precautions.

10.
This product contains sealed lead acid batteries w

hich m
ust be disposed

of in accordance w
ith  Federal, State, &

 Local R
egulations.  D

o not
incinerate.  B

atteries should be shipped to a reclam
ation facility for

recovery of the m
etal and plastic com

ponents as the proper m
ethod of

w
aste m

anagem
ent.  C

ontact distributor for appropriate product return
procedures.

11.
This instrum

ent is not user serviceable.  For technical assistance, contact
the sales organization from

 w
hich you purchased the product or M

onarch
Instrum

ent directly.
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SELLER
 w

arrants hardw
are products to be free from

 any defect in m
aterials or w

orkm
anship

for a period of one (1) year from
 date of shipm

ent to B
U

Y
E

R
.  S

E
LLE

R
’s entire liability and

B
U

Y
E

R
’s sole and exclusive rem

edy resulting from
 any defect in w

orkm
anship or m

aterial
in the hardw

are product covered by this lim
ited w

arranty shall be lim
ited to and fully

discharged by the S
E

LLE
R

’s option of replacem
ent or repair of such item

 w
ithout charge.

The lim
ited w

arranty provided in this clause is in lieu of all other w
arranties, expressed or

im
plied, arising by law

 or otherw
ise. ALL IM

PLIED
 W

AR
R

AN
TIES O

F M
ER

C
H
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TABILITY
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D
 FITN

E
S

S
 FO

R
 A PA

R
TIC

U
LA

R
 P

U
R
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. This lim
ited w

arranty
shall not be m

odified except by an arrangem
ent signed by both parties specifically

referencing this clause.

S
E

LLE
R

 w
arrants that any softw

are supplied w
ill operate in accordance w

ith the
docum

entation or m
anual supplied therew

ith in all m
aterial respects w

hen used in strict
com

pliance w
ith such docum

entation or m
anual. N

otw
ithstanding the foregoing, B

U
Y

E
R

acknow
ledges that, since softw

are is com
plex and therefore m

ay have defects, B
U

Y
E

R
’s

sole and exclusive rem
edy for any such defects or breach of this w

arranty shall be to
require S

E
LLE

R
, w

ithin a reasonable period of tim
e, to provide all reasonable program

m
ing

services to correct program
m

ing errors in the softw
are. E

xcept as provided above S
E

LLE
R

M
AKES AN

D
 BU

YER
 R

EC
EIVES FR

O
M

 SELLER
 N
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 EXPR
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 IM
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E
S

P
E

C
T TO

 A
LL O

R
 A

N
Y P

O
R

TIO
N

 O
F S

O
FTW

A
R

E
 A

N
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O
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E
. B

U
Y

E
R

 agrees that any specific right or rem
edy granted to B

U
Y

E
R

hereunder w
ith respect to any breach or default by S

E
LLE

R
 shall be in lieu of all other

rights and rem
edies otherw

ise available to B
U

Y
E

R
 at law

 or in equity as the result of such
breach or default, regardless of w

hether based on contract, tort, strict liability, or other
theory of liability.

IN
 N

O
 EVEN

T SH
ALL SELLER

 BE LIABLE FO
R

 AN
Y SPEC

IAL, IN
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 C
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This lim
ited w

arranty does not extend or apply to consum
ables (including, but not lim

ited
to, lam

ps and batteries, if applicable) or equipm
ent, instrum

ents or accessories w
hich are

w
arranted separately by the original m

anufacturer of these item
s.
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M
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15 C
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bia D
rive, Am

herst N
H

 03031  U
SA

declares under M
onarch’s sole responsibility that the product:

to w
hich this declaration relates is in conform

ity w
ith the follow

ing standards:

and therefore conform
s w

ith the requirem
ents of C

ouncil D
irective

89/336/EEC
 relating to electrom

agnetic com
patibility and C

ouncil D
irective

73/23/E
E

C
 and 93/68/E

C
 relative to the low

 voltage directive w
ith

am
m

endm
ents.  This declaration is derived from

 the follow
ing reports:  R

etlif
Labs - R

-3514N
 (11-99), C

urtis Strauss Labs - R
980555-1 (08-98), R

etlif
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-3993 (07-02), M
onarch Technical File for BB/BA Strobes.

N
am
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N
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1.0  SPEC
IFIC

ATIO
N

S
Flash R

ange
100 - 8000 FPM

 (Flashes Per M
inute)

Flash R
ate A

ccuracy
± 1 FPM

Flash R
ate R

esolution
1 FPM

D
isplay U

pdate R
ate

Instantaneous
T

im
e B

ase
U

ltra Stable C
rystal O

scillator
D

isplay
6-digit alphanum

eric LC
D

 display w
ith 0.3 inch [7.62 m

m
] high digits

Indicators
Low

 B
attery

K
nob A

djustm
ent

D
igital R

otary sw
itch w

ith 36 detents per revolution; velocity sensitive
M

em
ory

Last setting before pow
er dow

n is rem
em

bered and restored on next pow
er

up
Input Pow

er
B

B
 - B

attery pow
ered:

Internal R
echargeable B

atteries 6 V
dc, External A

C
recharger (115 Vac or 230 Vac)

B
A

 - A
C

 pow
ered:

115 Vac (B
A

-115) or 230 Vac (B
A

-230)
L

ight Pow
er

Average:
7 W

Instantaneous (per flash):
140 m

Joule
Flash D

uration
25-50 m

icroseconds typical
W

eight
B

attery pow
ered:

2.5 lbs [1.13 kg] including batteries
A

C
 pow

ered:
1.5 lbs [0.68 kg]

2.0  O
VER

VIEW
A

ll descriptions in this m
anual apply to both the “B

asic” battery pow
ered (B

B
) and “B

asic” A
C

m
ains pow

ered (B
A

) digital stroboscopes except w
here noted.

The N
ova-Strobe B

asic m
odels are sophisticated digital instrum

ents w
ith m

any features yet rem
ain

sim
ple to operate.  The Strobe’s internal m

icroprocessor and digital encoder knob ensure precise
settings and m

easurem
ent.  The Strobe “rem

em
bers” the previous setting w

hen the pow
er is

turned off.

2.1  D
irect D

igital Synthesis
“D

irect D
igital Synthesis” is the m

ethod by w
hich the Strobe’s internal m

icroprocessor gener-
ates all the signals required to set internal flash rates.  In analog stroboscopes, these values are
adjusted using a single or m

ultiple turn potentiom
eter (knob), w

hich generally lack sensitivity
and tend to drift w

ith tim
e.  It is very difficult to set absolute values on analog stroboscopes.

The digital strobe synthesizes all signals digitally, in sm
all, very precise steps.  These signals are

derived from
 a stable crystal oscillator.  There is no user calibration or adjustm

ent required to
ensure an accurate reading.  These steps are as sm

all as 1 flash per m
inute.  Thus absolute values

m
ay be dialed in very easily and accurately.  The Strobe’s adjustm

ent knob is actually a digital
encoder that is connected directly to the m

icroprocessor.

2.2  D
isplay Panel

The display panel consists of a liquid crystal display w
ith six alphanum

eric digits, w
hich

indicate the flash rate.  The battery-pow
ered m

odel w
ill also flash the low

 battery icon (        )
on the display w

hen the battery is getting low.  The display w
ill show

 “LO
 B

AT” on steady
w

hen the strobe m
ust be recharged.

1
6

8.0  O
PTIO

N
S A

N
D

 A
C

C
ESSO

R
IES

C
C

-7
Latching carrying case for Strobe w

ith provision for accessories

L-1902
R

eplacem
ent lam

p for B
B

 or B
A

 Strobes

R
-5

Slow
 R

echarger 115 Vac 50/60 H
z (14 hour) for battery operated N

ova-Strobes

R
-6

Sam
e as above, except 230 Vac 50/60 H

z

SPC
-1

Splash proof Protective vinyl C
over for B

attery Pow
ered Strobe

C
A

L
-N

.I.S.T.
N

.I.S.T. Traceable C
ertificate of C

alibration



3.0  PR
EPA

R
ATIO

N
 FO

R
 U

SE
The Strobe m

ay be hand held or m
ounted on a tripod or other user supplied bracket using the ¼

-20
U

N
C

 bushing at the base of the handle.

3.1  Pow
er

The B
A

 A
C

 pow
ered strobe m

ust have its pow
er cord plugged into an A

C
 outlet (115 Vac or

230 Vac).

The B
B

 battery-pow
ered strobe has internal rechargeable batteries.  The unit should be charged

before use (see section 7.2).  This m
odel can operate continuously in excess of 55 m

inutes at
6000 flashes per m

inute from
 fully charged batteries.  The strobe has a protection feature that

prevents the strobe from
 operating if the battery voltage is low

.  This condition is indicated
by no flash and the display show

 “LO
 B

AT”.  A
t this tim

e the batteries m
ust be recharged.  The

actual operating tim
e of the stroboscope depends on the flash rate and duty cycle of operation.

Slow
er flash rates increase the operating tim

e.

4.0  O
PER

ATIO
N

To turn on the stroboscope, depress and hold the trigger. The trigger m
ay be locked in position using

the side-locking button. To do this w
hile holding the unit in the right hand, depress the trigger as far

as it w
ill go, and then using the thum

b press the locking button. You m
ay release the trigger and the

trigger w
ill be held in place. To release, sim

ply depress the trigger and then release.

W
hen the strobe is pow

ered up, it w
ill begin flashing im

m
ediately.  It w

ill rem
em

ber the last internal
flash rate in FPM

.

Turn the knob counter clockw
ise to increase the flash rate and clockw

ise to decrease it.  The knob is
velocity sensitive.  Turn the knob slow

ly to have each “click” is equal to 1 FPM
.  Turning the knob

m
ore quickly w

ill adjust the FPM
 by larger steps.  W

hen adjusting flash rate, quickly turn the knob
to coarsely change the FPM

.  Then slow
ly turn the knob for fine adjustm

ents.  Turn slow
er still for

very fine adjustm
ents.

5.0  U
SIN

G
 TH

E STR
O

B
O

SC
O

PE TO
 M

EA
SU

R
E R

PM
The prim

ary use for a stroboscope is to stop m
otion for diagnostic inspection purposes. H

ow
ever

the stroboscope can be used to m
easure speed. In order to do this, several factors need to be

considered. First, the object being m
easured should be visible for all 360° of rotation (e.g. The end of

a shaft). Second, the object should have som
e unique part on it, like a bolt, key w

ay or im
perfection

to use as a single reference point. If the object being view
ed is perfectly sym

m
etrical, then the user

needs to m
ark the object w

ith a piece of tape or paint in a single location to be used as a reference
point.  Look only at the reference point.

If the speed of rotation is w
ithin the range of the stroboscope, start at the highest flash rate and adjust

the flash rate dow
n. A

t som
e point you w

ill stop the m
otion w

ith only a single im
age of the

reference point (object) in view
. N

ote that at a flash rate tw
ice the actual speed of the im

age you w
ill

see tw
o im

ages.  A
s you approach the correct speed you m

ay see three, four or m
ore im

ages at
harm

onics of the actual speed. The first SIN
G

LE reference point you see is the true speed. To
confirm

 the true speed, note the reading and adjust the stroboscope to exactly half this reading. You
should again see a single reference point (w

hich m
ay be phase shifted w

ith respect to the first
im

age seen).

2

7.0  B
ATTERY PO

W
ER

ED
 M

O
D

EL O
N

LY
7.1  Low

 B
attery Indication

W
hen the batteries are low

, the low
 battery icon (        ) blinks on the display once per second.

The strobe m
ay still be used for about 5 m

inutes. W
hen the battery charge is further depleted,

the strobe w
ill stop flashing, and “LO

 B
AT” w

ill be displayed until the strobe is shut off.  W
hen

“LO
 B

AT” is displayed, the unit should be turned off and the batteries m
ust be recharged before

the unit w
ill operate again.  D

o not leave the unit on once “L
O

 B
AT

” is displayed.

7.2  C
harging the B

atteries
The batteries m

ay be recharged at any tim
e.  You do not need to w

ait until the low
 battery

condition is indicated.

To charge the battery pow
ered strobe w

ith the recharger:
1.

R
elease the trigger so the strobe is off.

2.
Plug the recharger cable into the recharger socket (located below

 the display panel
behind the handle).

3.
Plug the recharger into an A

C
 m

ains w
all outlet.

CAUTIO
N:

U
se of rechargers other than the one supplied (R

-5 or R
-6) w

ill dam
-

age the stroboscope and void the w
arranty.

The charger w
ill take up to 14 hours to fully charge the batteries. The batteries m

ust be charged
to 100%

 regularly or the batteries w
ill lose capacity.

W
ARNING

:
The unit m

ay be left on to charge overnight, but the unit should not be
left on charge indefinitely (m

ore than 36 hours) as this w
ill dam

age
the lead acid batteries.

7.3  B
attery D

isposal
Prior to disposing of the battery-pow

ered strobe, the user m
ust rem

ove the sealed lead acid
batteries.  To do this, rem

ove the lens, reflector and lam
p as detailed in the Lam

p R
eplacem

ent
section.  This w

ill expose 4 screw
s that m

ust be rem
oved so the reflector housing can be

dism
antled.  There are four additional screw

s in the case half opposite the input and output
jacks that m

ust be rem
oved.  The case halves can now

 be separated, exposing the batteries.
R

em
ove the cables from

 the batteries and place tape over the battery term
inals to prevent them

from
 shorting.  The batteries should be sent to a recycling center or returned to the factory.  The

rest of the parts m
ay now

 be disposed of.

5

P
b

RECYCLE
Pbs B

ATTERY
D

O
 N

O
T

INCINERATE



For exam
ple, w

hen view
ing a shaft w

ith a single key w
ay you w

ill see one stationary im
age of the key

w
ay at the actual speed and at 1/2,1/3,1/4, etc, of the actual speed. You w

ill see 2 im
ages of the key

w
ay at 2 tim

es the actual speed, 3 key w
ay at 3 tim

es, etc. The FPM
 equals the shafts R

evolutions
Per M

inute (R
PM

) at the highest flash rate that gives only one stationary im
age of the key w

ay.

If the speed is outside the full scale range of the stroboscope (8,000 FPM
), it can be m

easured using
the m

ethod of harm
onics and m

ultipoint calculation. Start at the highest flash rate and adjust the flash
rate dow

n. You w
ill encounter m

ultiple im
ages so be aw

are of these. N
ote the flash rate of the first

SIN
G

LE im
age you encounter, call this speed “A

”. C
ontinue decreasing the flash rate until you

encounter a second SIN
G

LE im
age. N

ote this speed as “B
”. C

ontinue decreasing the speed until you
reach a third SIN

G
LE im

age at speed “C
”.

For a tw
o point calculation the actual speed is given by:

R
PM

 = A
B

/(A
-B

)

For a three point calculation:
R

PM
 = 2X

Y
(X

+Y
)/(X

-Y
) 2 w

here
X

 = (A
-B

) and
Y

 = (B
-C

)

In instances w
hen you can shut dow

n the device and install a piece of reflective tape, then an optical
tachom

eter is easier to use for R
PM

 m
easurem

ent. Stroboscopes m
ust be used w

hen you can’t
shut dow

n the device. The hum
an eye is not easily tricked into seeing a stopped im

age by a
stroboscope w

hen the flash rate is slow
er than 300 FPM

. Therefore, stroboscopes are just about
im

possible to use below
 300 FPM

 for inspection or to m
easure R

PM
.

6.0  LA
M

P A
N

D
 FU

SE R
EPLA

C
EM

EN
T

6.1  Lam
p R

eplacem
ent (L-1902)

W
ARNING

:
B

efore attem
pting to rem

ove the lam
p, m

ake sure the stroboscope
is turned off and any m

ains cord rem
oved from

 the ac outlet. A
llow

the lam
p to cool, w

aiting at least 1 m
inute.

The stroboscope is designed to discharge the internal high voltages w
ithin 30 seconds.  H

ow
-

ever, caution should be exercised w
hen replacing the lam

p.

The lam
p can be replaced by using only a pocket screw

driver. It is not necessary to rem
ove

any screw
s to replace the lam

p.  A
 spare lam

p is supplied w
ith each new

 B
B

 and B
A

 Strobe
K

it or can be ordered separately.

To change the lam
p:

1.
Push apart the tw

o tabs on the side of the reflector housing and rem
ove the front lens using

a sm
all screw

driver to help pry one tab and lift the lens.  Take care not to pry the tab any
m

ore than is necessary to free the lens.  The reflector is held in place by the front lens and
w

ill com
e loose, but is not necessary to rem

ove the reflector.
3

Stopped Im
age

1/4 tim
es

1/2 tim
es

1 tim
e

2 tim
es

3 tim
es

4 tim
es

Flash R
ate (FPM

)
500

1000
2000

4000
6000

8000

Figure 1  O
bject R

otating at 2000 FPM

2.
H

old the lam
p w

ith a cloth betw
een your forefinger and thum

b and rock it back and forth
gently w

hile pulling out.  D
o not attem

pt to rotate the lam
p.  The lam

p is socketed and
w

ill com
e out easily w

hen pulled.

W
ARNING

:
D

o N
O

T touch the new
 lam

p w
ith bare fingers.

3.
The lam

ps are polarized and m
ust be put into the socket m

atching polarity.  U
sing a lint

free cloth, m
atch up the red dot on the plug w

ith the red dot on the socket and gently
rock the lam

p back and forth w
hile pushing it into place (see Figure 2).  M

ake sure the lam
p

is in straight and centered in the reflector hole.

CAUTIO
N:

D
o N

O
T allow

 the reflector to contact the lam
p.

4.
R

einstall the reflector and then position the front lens in place m
atching up the notches on

the lens w
ith the tw

o sm
all tabs on the housing to prevent lens rotation (see Figure 2).

Push the tabs on the front rim
 outw

ard and press the lens into place.

6.2  Fuse R
eplacem

ent
There is a fuse inside the unit w

hich m
ay be accessed by rem

oving the lens and reflector (refer
to section 6.1).  U

nder norm
al operating conditions, the fuse should never blow

.  Exam
ples of

abnorm
al operating conditions w

ould be foreign m
aterials entering the strobe, such as w

ater,
ink, etc.  If the fuse needs to be replaced, replace only w

ith a fuse of the sam
e type

and value:

B
B

 - B
attery Pow

ered:
Slow

 B
low

 – 2.5A
, 5x20 m

m
 fuse (part# 1062-3004-008)

B
A

 - A
C

 Pow
ered:

Fast B
low

 - 750m
A

, 2A
G

 fuse (part# 1062-0201-001)
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Figure 2  Lam
p R

eplacem
ent

R
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ots

N
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