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INTRODUCTION 

Congratulations on purchasing a Carver PM-1.5 Low Feedback/High Headroom Power 
A m p l i f i e r . Your new a m p l i f i e r i s completely unique i n design and execution, as 
w e l l as unsurpassed i n o v e r a l l s o n i c performance and power output c a p a b i l i t y . 
The f i r s t M a g netic-Field Power Amplifier 1- 1 1 1 e x c l u s i v e l y intended f o r commercial 
sound a p p l i c a t i o n s , the PM-1.5 stands i n a c l a s s by i t s e l f when compared with 
the standards of conventional commercial power a m p l i f i e r s . I n any a p p l i c a t i o n , 
from the r i g o r s and h arsh demands of musical instrument a m p l i f i c a t i o n or l i v e 
sound reinforcement to the c r i t i c a l s o n i c requirements of d r i v i n g l a r g e studio 
monitors, the PM-1.5 can be counted on to be a s u p e r i o r performer i n every way. 

The PM-1.5 i s a p e r f e c t choice f o r any a p p l i c a t i o n or system that r e q u i r e s an 
a m p l i f i e r t hat w i l l surmount the s h a t t e r i n g peaks of h i g h - c o n t r a s t m u s i c a l 
program m a t e r i a l , c h a r a c t e r i s t i c of l i v e performances, and s t i l l have p l e n t y of 
headroom and power r e s e r v e s to spare. When an a m p l i f i e r i s c a l l e d on to amplify 
the c r a s h of a cymbal or dynamic sound of a s y n t h e s i z e r , most conventional 
a m p l i f i e r s can't provide enough power on demand to keep up with these r a p i d 
m u s i c a l t r a n s i e n t s . The conventional a m p l i f i e r runs out of headroom and i s 
pushed i n t o hard c l i p p i n g . The r e s u l t i s d i r t y , obnoxious sound and the r i s k 
of damaging expensive loudspeaker systems. The PM-1.5 a l s o has a s p e c i a l 
C l i p p i n g E l i m i n a t o r to make sure i t never exceeds 3% THD with up to 7 dB of 
o v e r d r i v e , and r e a l l y lowers the p o s s i b i l i t y of loudspeaker damage from the 
squared-off waveforms produced by any a m p l i f i e r d r i v e n i n t o hard c l i p p i n g . 

What makes a l l t h i s , and more, p o s s i b l e i s Bob Carver's design breakthrough i n 
power supply c o n f i g u r a t i o n s and engineering concepts that has become the r e a l 
key to the many b e n e f i t s the PM-1.5 can o f f e r the audio p r o f e s s i o n a l . Years 
were spent i n developing t h i s proven design concept, and i t has been embodied i n 
the a p p l i c a t i o n of m a g n e t i c - f i e l d technology to a commercial power a m p l i f i e r . 
M a g n e t i c - f i e l d design i s centered around a s m a l l , l i g h t w e i g h t power supply 
capable of p r o c e s s i n g and s t o r i n g v a s t amounts of energy with amazing e f f i c i e n c y . 
I n s t e a d of the massive transformers, storage c a p a c i t o r s , and heat s i n k s that 
c o n t r i b u t e to conventional commercial a m p l i f i e r s i z e , weight, and c o s t , the 
PM-1.5 uses a v a s t l y - s u p e r i o r method of e l e c t r o n i c c o n t r o l i n t h e i r p l a c e . The 
most obvious b e n e f i t of m a g n e t i c - f i e l d technology i s the PM-1.5's remarkably 
compact s i z e and weight. Conventional a m p l i f i e r s capable of producing as much 
power can, and u s u a l l y do, weigh three to four times as much as the PM-1.5, and 
occupy a l o t of v a l u a b l e rack space i n an equipment r a c k or enclosure. By 
c o n t r a s t , your a m p l i f i e r takes up only two v e r t i c a l r a c k spaces ( 3 % i n c h e s ) 
and weighs j u s t over 21 l b s . 

When i t comes to output power, the PM-1.5 can d e l i v e r over 450W rms per channel 
i n t o an 8.0. loudspeaker impedance, 600W per channel i n t o a 4n loudspeaker 
impedance, and an awesome 1200W i n t o an 8SI loudspeaker impedance i n mono-
bridged mode. I t ' s easy to see why l a r g e , heavy conventional a m p l i f i e r s w i t h 
l e s s - e f f i c i e n t power s u p p l i e s and l e s s a v a i l a b l e headroom must stand a s i d e when 
compared to the PM-1.5. 

A l l t h i s power and operating e f f i c i e n c y i s a v a i l a b l e w i t h a absolute minimum of 
n o i s e and d i s t o r t i o n . E x c e l l e n t engineering and design of the audio stages have 
been blended w i t h q u a l i t y components to produce the PM-1.5's impeccable 
s p e c i f i c a t i o n s and superb sound q u a l i t y . The u l t r a - l i n e a r semiconductors and 
c i r c u i t r y used have the added b e n e f i t of reducing the need f o r power-consuming 
negative feedback. J u s t enough has been app l i e d to the design to ensure l i n e a r 
operation and promote a m p l i f i e r s t a b i l i t y without c o l o r i n g the sound or 
i n h i b i t i n g the b e s t performance. 
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The Carver Corporation understands that a l l t h i s power and performance won't help 
i f your a m p l i f i e r doesn't work. To that end, the PM-1.5 employs a rugged 
mechanical design w i t h heavy-duty c h a s s i s components and f e a t u r e s — p u t together 
by people t h a t know your a m p l i f i e r must be r e l i a b l e f o r y e a r s of a c t i v e , hard 
use. 

The PM-1.5 r e p r e s e n t s a new dimension i n commercial power a m p l i f i e r s , designed 
and b u i l t to take a l l the punishment and use expected i n a p r o f e s s i o n a l product. 
T h i s has been done without s a c r i f i c i n g or compromising the l e v e l s of s o n i c 
q u a l i t y demanded by audio p r o f e s s i o n a l s i n every a r e a of commercial sound. 
However, r e g a r d l e s s of e x p e r t i s e or knowledge, p l e a s e read the r e s t of t h i s 
owner's manual to take f u l l advantage of the f a n t a s t i c f e a t u r e s and performance 
the PM-1.5 has to o f f e r . Follow a l l operation and i n s t a l l a t i o n i n s t r u c t i o n s 
e x a c t l y . 

WARRANTY CARD 

The PM-1.5 has been designed and c r a f t e d to take the p h y s i c a l and o p e r a t i o n a l 
punishment a s s o c i a t e d w i t h commercial sound-reinforcement a p p l i c a t i o n i n clubs 
or on the road, y e t operate r e l i a b l y performance a f t e r performance. I t ' s h i g h l y 
u n l i k e l y the PM-1.5 w i l l ever need s e r v i c e i f p r o p e r l y i n s t a l l e d , maintained, and 
operated; but should the u n l i k e l y occur, the Warranty Card i s a passport to 
C a r v e r ' s one-year l i m i t e d Parts/Labor Warranty Repair. Take a moment to f i l l 
out and r e t u r n the Warranty Card that came i n the a m p l i f i e r ' s packing k i t . You 
should a l s o f i l l out the personal warranty information on the inner l e a f of t h i s 
manual. Be sure to i n c l u d e any personal ID number used to f u r t h e r i d e n t i f y the 
PM-1.5. 

PACKING M A T E R I A L / S H I P P I N G CONTAINER 

Even though the PM-1.5 w i l l (and must be) i n s t a l l e d i n an equipment rack or 
other rack-mount enclosure, keep the c a r t o n and packing m a t e r i a l the a m p l i f i e r 
came i n . For long-term storage or s e r v i c e shipment, the b e s t c o n t a i n e r i s the 
O r i g i n a l c a r t o n . 

B EFORE GOING ANY FARTHER... 

Here a r e some suggested do's and don'ts t h a t w i l l make operating the PM-1.5 a 
s a f e and s u c c e s s f u l experience: 

* Don't operate the PM-1.5 on any ac l i n e v o l t a g e other than 120V, 60 Hz. 

* Make a l l connections to and from the PM-1.5 w i t h i t s Main and Sequencer 
power-up switches o f f (very important), and the power f o r a l l other components 
i n the system switched o f f and/or w i t h l i n e cords unplugged. 

* To prevent p o s s i b l e shock or f i r e hazard, don't expose the PM-1.5 to r a i n or 
moisture. Should the a m p l i f i e r get soaked, remove from s e r v i c e and have i t d r i e d , 
checked out, or cleaned before r e t u r n i n g i t to o p e r a t i o n . 

* Should i t be necessary to r e p l a c e the main f u s e , r e p l a c e w i t h the same type 
and r a t i n g ONLY (MDL 12). Using a l a r g e r f u s e or f u s e bypass can r e s u l t i n 
s e r i o u s a m p l i f i e r damage and w i l l v o i d the warranty. Unplug the a m p l i f i e r ' s 
ac l i n e cord before s e r v i c i n g the fuse. 
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* I f the PM-1.5 w i l l be used i n mobile or portable sound systems, be sure i t ' s 
s e c u r e l y rack-mounted i n an equipment rack or enclosure w i t h the recommended 
a d d i t i o n a l support u s i n g the o p t i o n a l support b r a c k e t s or other method. 

* The foam fan f i l t e r must be cleaned r e g u l a r l y (every 12 hours or sooner, 
depending on the environment). Keep a l l t o o l s , f i n g e r s , or any other o b j e c t 
out of the fan i n t a k e p o r t s . Be sure the a m p l i f i e r i s completely o f f and/or 
unplugged before s e r v i c i n g the fan f i l t e r . 

* Don't operate the PM-1.5 i n t o nominal loudspeaker impedances l e s s than 
i n dual—channel operation, 8fl- nominal loudspeaker impedances i n mono—bridged 

mode. 

* Of course, you a l r e a d y have been t o l d that there a r e no u s e r - s e r v i c e a b l e p a r t s 
i n s i d e the PM-1.5. P l e a s e , r e s i s t any temptation to f i d d l e around i n s i d e i t s 
c h a s s i s . Avoid e l e c t r i c a l shock and/or extreme embarassment; r e f e r a l l s e r v i c e 
work to a q u a l i f i e d t e c h n i c i a n . 

I N S T A L L A T I O N 

The PM-1.5 i s completely rack-mountable and ready to be i n s t a l l e d i n any standard 
equipment rack, r o a d / f l i g h t case, or other type of rack-mount e n c l o s u r e . However, 
there a r e other c o n s i d e r a t i o n s i n rack-mounting the PM-1.5 i n a mobile or portable 
sound system. Before g e t t i n g i n t o how and why, l e t ' s j u s t say i t ' s a good 
p r a c t i c e to provide a d d i t i o n a l support f o r rack-mounted components i n a mobile 
system to avoid damage during an extreme handling s i t u a t i o n . I f your s p e c i a l " 
i n s t a l l a t i o n i s f i x e d or permanent i n nature, t h i s a d d i t i o n a l support i s not 
r e q u i r e d . 

M o b i l e / P o r t a b l e R a c k I n s t a l l a t i o n 

I f your sound system i s p o r t a b l e or mobile, being set-up i n c l u b s a c r o s s town 
or a c r o s s the country, i t ' s an understatement to say the v a r i o u s components w i l l 
take some hard knocks and j o l t s j u s t g e t t i n g to and from the j o b — e v e n when 
they're i n s t a l l e d i n a r o a d / f l i g h t case or rack. Other than p r o v i d i n g an 
e x c e l l e n t means of o r g a n i z i n g the components i n a protected package t h a t ' s easy 
to set-up and move around, r o a d / f l i g h t cases a c t as an "insurance p o l i c y " to make 
sure the system works when i t has to. However, p r o v i s i o n s must be made f o r 
p r o t e c t i n g the components i n a r o a d / f l i g h t case when the case i s c a l l e d on to do 
i t s job i n an extrejne handling s i t u a t i o n . 

These "extreme han d l i n g " s i t u a t i o n s can i n c l u d e the rough handling encountered 
when t r a n s p o r t i n g a system by a i r p l a n e , t r u c k , or other common-carrier 
t r a n s p o r t a t i o n . Even i f the components a r e r u g g e d l y - b u i l t and the r o a d / f l i g h t 
cases a r e c o n s t r u c t e d of the b e s t m a t e r i a l s , the contents of a r a c k can be 
reduced to k i t form i f heavy equipment ( l i k e b i g , conventional a m p l i f i e r s ) 
breaks loose or s t r e s s e s c h a s s i s m a t e r i a l beyond endurance. When a r a c k of 
equipment f a l l s from an a i r c r a f t l oading bay or from a t r u c k t a i l g a t e , tremendous 
f o r c e s a r e placed on the components on impact w i t h the ground. These " g - f o r c e s " 
can be very high, causing equipment to weigh three or four times t h e i r normal 
weight f o r an i n s t a n t . I n t h a t i n s t a n t , the damage takes p l a c e ; but even l e s s -
severe shocks can s t r u c t u r a l l y damage components housed i n a r a c k or c a s e . 
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S i n c e the PM-1.5 i s so li g h t w e i g h t and compact, i t lends i t s e l f to por t a b l e 
a p p l i c a t i o n s i n systems that are shipped by a i r f r e i g h t , or other means of 
t r a n s p o r t a t i o n where the shipment of the output-power e q u i v a l e n t i n conventional 
a m p l i f i e r s would "break the bank" i n shipping f e e s alone. I f you p l a n to use 
the PM-1.5 i n such a system, a d d i t i o n a l support must be provided a t the r e a r 
or s i d e s of the a m p l i f i e r to minimize the p o s s i b i l i t y of s t r u c t u r a l damage during 
extreme handling. T h i s support i s over and above any attachments a t the 
f r o n t panel. I t not only holds t r u e f o r the PM-1.5, but i s an e x c e l l e n t 
p r a c t i c e f o r any rack-mounted equipment or component weighing more than 14 l b s . 

R a c k S u p p o r t 

I f you al r e a d y have a r o a d / f l i g h t case, or ar e planning to order a new one to 
use w i t h the PM-1.5, a d d i t i o n a l rack r a i l s or channels must be i n s t a l l e d , or 
s p e c i f i e d to be i n s t a l l e d , a c e r t a i n d i s t a n c e from the e n c l o s u r e ' s f r o n t rack 
r a i l s . The purpose of t h i s e x t r a s e t of r a c k r a i l s i s to provide a p l a c e to 
secure any b r a c k e t s or hardware used to support the a m p l i f i e r . The l o c a t i o n 
of the e x t r a r a c k r a i l s w i l l depend on what type of hardware w i l l be used and 
how i t ' s secured to the a m p l i f i e r . The PM-1.5 has two p o i n t s on each s i d e 
pretapped to accept 10-32 b o l t s . The PM-1.5 A m p l i f i e r Support Brackets (Carver 
PN# 000754) a r e secured to the s i d e s of the a m p l i f i e r a t these p o i n t s . I f you 
plan to use the b r a c k e t s , they must be attached to the a m p l i f i e r before mounting 
i t i n the enc l o s u r e or rack. The a d d i t i o n a l r a c k r a i l s should be i n s t a l l e d , or 
s p e c i f i e d to be i n s t a l l e d 10-3/4 inches to 1 1 % inches from the en c l o s u r e ' s 
f r o n t r a c k r a i l s . Complete i n s t r u c t i o n s f o r s e c u r i n g the PM-1.5 a r e included 
i n the b r a c k e t ' s packing k i t . 

Of course, f e e l f r e e to design and i n s t a l l your own custom support bracket, or 
co n s u l t your Carver P r o f e s s i o n a l Products Dealer f o r more information. J u s t be 
sure you provide the proper support a t the r e a r or s i d e s when i n s t a l l i n g i t 
i n a r a c k intended f o r mobile use. 

I n s t a l l a t i o n N o t e s 

* The PM-1.5 should never be operated with the f r o n t or r e a r covers i n pl a c e on 
the case or en c l o s u r e . T h i s w i l l r e s t r i c t the flow of a i r to the a m p l i f i e r ' s 
i n t e r n a l c o o l i n g fan. A i r must be f r e e to en t e r the fan i n t a k e ports on the 
a m p l i f i e r ' s r e a r panel, and exhaust through the r e c e s s e d p o r t i o n of the f r o n t 
panel. 

* I n a f i x e d or permanent i n s t a l l a t i o n where the PM-1.5 i s housed i n a s p e c i a l 
amp room, be sure the room has enough v e n t i l a t i o n . L i k e a case or enclosure, the 
a m p l i f i e r should not be operated i n a " s e a l e d " room. 

* Even though your a m p l i f i e r i s extremely e f f i c i e n t and i s cooled by the 
i n t e r n a l fan, i t w i l l s t i l l generate some heat when c a l l e d upon to produce high 
l e v e l s of output power. Even with the speed of the i n t e r n a l f a n p r o p o r t i o n a l 
to the output of the PM-1.5 and c h a s s i s temperature, i t w i l l heat up and c o o l 
down more q u i c k l y than any conventional a m p l i f i e r - — w i t h or without f an co o l i n g . 
A s h o r t e r thermal-time constant r e s u l t s from the reduced mass of the PM-1.5 
(about o n e - t h i r d t h a t of conventional a m p l i f i e r s ) . T h i s i s because t h e r e ' s l e s s 
m a t e r i a l buik to b u i l d i n t e r n a l heat. T h i s a l l o w s the PM-1.5 to be mounted 
f l u s h w i t h other conventional a m p l i f i e r s and equipment i n a r a c k without 
concern about overheating i t or the adjacent components. However, c e r t a i n 
s e n s i t i v e l o w - l e v e l components might p i c k up n o i s e or hum from the PM-1.5 or 
other high-performance power a m p l i f i e r s . I f t h i s i s a problem, separate the 
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components and a m p l i f i e r s by as much as necessary to e l i m i n a t e the n o i s e . Another 
option i s i n s t a l l i n g a heavy s h i e l d i n g p l a t e between them f o r the same r e s u l t s . 

* When mounting equipment i n a case or rack, i t ' s a good p r a c t i c e to i n s t a l l the 
h e a v i e s t components i n the bottom of the enclosure. T h i s e f f e c t i v e l y lowers the 
c a s e ' s "center of g r a v i t y " and promotes p h y s i c a l s t a b i l i t y of the e n c l o s u r e 
during handling and t r a n s p o r t a t i o n . 

POWER 

The PM-1.5 should be connected to an ac o u t l e t or r e c e p t a c l e r a t e d a t no l e s s 
than 1500W. I f your sound system uses s e v e r a l PM-1.5s or other conventional 
a m p l i f i e r s , a m u l t i r e c e p t a c l e power bar, o u t l e t s t r i p , or s p e c i a l power block 
should be used to ease the problem of f i n d i n g enough common-point o u t l e t s to 
s a f e l y power the complete sound system. I f you're going to use a power bar or 
other m u l t i r e c e p t a c l e d e v i c e , make sure i t w i l l handle the t o t a l maximum 
wattage of a l l the sound system components. The power b a r ( s ) or o u t l e t 
s t r i p ( s ) should be plugged i n t o an ac l i n e c i r c u i t capable of handling the 
system's power requirements without t r i p p i n g a c i r c u i t breaker. 

I f the o u t l e t s used to power the system a r e exposed to t r a f f i c , secure the 
plugs to the o u t l e t , and the ac l i n e to the w a l l / f l o o r w i th " g a f f " or duct 
tape i n temporary s i t u a t i o n s . T h i s w i l l help avoid a p o s s i b l y d i s a s t e r o u s , 
a c c i d e n t a l d i s c o n n e c t i o n . 

Although output power s p e c i f i c a t i o n s a r e c o n d i t i o n a l to having an ac l i n e 
v o l t a g e of 120V ( s t a b l e ) , your a m p l i f i e r w i l l operate on ac l i n e v o l t a g e s 
from 100V to almost 140V. I f the ac l i n e v o l t a g e s exceed 140V, the PM-1.5's 
over-voltage shutdown p r o t e c t o r c i r c u i t w i l l go i n t o operation. See About 
Your A m p l i f i e r ' s P r o t e c t i o n l a t e r i n t h i s manual. 

Ex t e n s i o n Cords 

The PM-1.5's ac l i n e cord should be long enough to reach a proper o u t l e t i n most 
a p p l i c a t i o n s . I f an e x t e n t i o n cord i s necessary to supply ac power to the 
a m p l i f i e r , use one t h a t ' s three-prong grounded and 12-gauge or h e a v i e r . The 
longer the e x t e n t i o n cord, the h e a v i e r the gauge f o r s a f e t y and minimizing l i n e 
l o s s . Securely tape the connection between the e x t e n t i o n cord's r e c e p t a c l e and 
the a m p l i f i e r ' s ac l i n e cord to prevent a c c i d e n t a l d i s c o n n e c t i o n . 

ROUTINE CARE AND MAINTENANCE 

Routine care of the PM-1.5 i s r e l a t i v e l y simple. Since your a m p l i f i e r i s 
intended f o r commercial sound a p p l i c a t i o n s , i t may be exposed to q u i t e a b i t 
of d i r t and g r i m e — e v e n when i n s t a l l e d i n a case or rack. Y o u ' l l probably 
want to wipe the f r o n t panel and c h a s s i s ( i f exposed) from time-to-time w i t h 
a s o f t , dry c l o t h . I f you have to get something stubborn o f f , use a mild 
d i s h soap or detergent s p a r i n g l y a p p l i e d to a s o f t c l o t h ; don't use a l c o h o l , 
ammonia, or other strong s o l v e n t s . 

A necessary and very important p a r t of r o u t i n e c a r e i s the c l e a n i n g of the 
foam fan f i l t e r every 12 hours of a m p l i f i e r operation or l e s s . The i n t e r n a l 
c ooling fan can f o r c e a great d e a l of a i r through the a m p l i f i e r when the 
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output power and chassis temperature demands. In the course of a performance», 
quite a b i t of d i r t and smoke residue can build up; inspect the fan f i l t e r 
before every show or operational period between cleanings. 

To clean the fan f i l t e r , simply peel i t from the Velcro s t r i p s around the fan 
intake ports and wash i t i n a solution of mild soap and water. Squeeze the 
excess water from the f i l t e r and allow i t to dry before r e i n s t a l l i n g i t over 
the fan intake ports. Do not use ammonia or other strong solvents to clean 
the fan f i l t e r . I f the fan f i l t e r becomes unserviceable, replacements can be 
obtained from your Carver Professional Products Dealer or the factory. Ask 
for Carver PN# 000753 when ordering replacement fan f i l t e r s . 

FEATURES AND FUNCTIONS 

Clipping Eliminator input Level Output Level Display 

Main 
Sequencer Protection LED 

XLR-type Inputs 
\ TRS-type Inputs 

1 

Send 
Ground 

Mono-Bridging Switch Output Terminals 
(recessed inside) 

Fuse 

Fan/Fan^ F i l t e r 

\ 1 

• 

Fan Switch 
Fan Speed 
Quiet/Normal 

Power On/Off 

A. Main 

This switch, on the l e f t hand side of the PM-1.5's recessed control panel, 
engages the t r i a c control and turns the amplifier on or off when not using 
the remote turn-on/multiamplifier power-up sequencing function. When using 
the Main switch to turn the amplifier on and off, make sure the Sequencer 
switch i s off. Having the Sequencer on w i l l not af f e c t turning on the 
amplifier with the Main switch; i t w i l l , however, not allow the PM-1.5 to 
be turned off unless both switches are off. I f the Main i s disengaged, the 
amplifier w i l l remain on with the Sequencer switched on. 
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B. S e q u e n c e r 

T h i s switch, to the r i g h t of the Main switch, engages the PM-1.5's s p e c i a l 
remote turn-on/multiple a m p l i f i e r power-up sequencing f u n c t i o n . T h i s 
e x c e p t i o n a l f e a t u r e provides a great d e a l of operating convenience, s a f e t y , 
and s e c u r i t y . B a s i c a l l y , the Sequencer can perform two f u n c t i o n s : 1) The 
operator can remotely power-up a PM-1.5 from the mixing p o s i t i o n or other 
l o c a t i o n . 2) I t a l s o a l l o w s a " s o f t s t a r t " of a m u l t i p l e a m p l i f i e r a r r a y 
employing more than one PM-1.5. T h i s i s p a r t i c u l a r l y handy f o r l a r g e r 
sound reinforcement and stage monitoring systems using many PM-1.5s. The 
i n i t i a l turn-on of many a m p l i f i e r s i n a l a r g e r system could overload even 
a h e f t y ac l i n e c i r c u i t supplying power to the amps, and could cause a c i r c u i t 
breaker to t r i p . 

T h i s f e a t u r e w i l l work w i t h the Sequencer switch on and the Main s w i t c h o f f . 
A s m a l l dc c o n t r o l v o l t a g e (6-22V dc, 2-4 mA) i s presented to the Receive 
t e r m i n a l l o c a t e d on the r e a r panel. Using a s i n g l e PM-1.5 as a "master amp," 
connected to the other PM-1.5's Send/Receive t e r m i n a l s , the whole rack can be 
s t a r t e d a t 1.5-second i n t e r v a l s a f t e r the master a m p l i f i e r i s a c t i v a t e d by 
the c o n t r o l v o l t a g e from another l o c a t i o n i n the room. I f you don't wish to 
use the remote turn-on f e a t u r e , the rack of PM-1.5s can be s t a r t e d w i th the 
master amp without u s i n g the dc c o n t r o l voltage set-up. The master a m p l i f i e r 
can be a c t i v a t e d j u s t w i t h i t s Sequencer and Main s w i t c h . 

The a m p l i f i e r i s turned o f f by switching the Sequencer s w i t c h o f f a t the 
a m p l i f i e r . Before attempting to use t h i s f e a t u r e , read a l l the information 
i n Remote Turn-On/Multiple A m p l i f i e r Power-up Sequencer l a t e r i n t h i s manual. 

R e a d y S t a t u s 

No matter which method or s w i t c h i s used to power-up a PM-1.5, the two, green 
LEDs a t the bottom of the Output L e v e l d i s p l a y w i l l i l l u m i n a t e to i n d i c a t e 
the a m p l i f i e r i s ready f o r operation. 

Power-Up/Power-Down P r o c e d u r e s 

Switching the PM-1.5 on and o f f b r i n g s up another important t o p i c : Preventing 
damage to your loudspeakers from turn-on and t u r n - o f f t r a n s i e n t s . Simply 
s t a t e d , the high-energy v o l t a g e s p i k e s are caused by a component's power—supply 
d e v i c e s charging up when switched on, d i s c h a r g i n g when switched o f f . T h i s i s 
very important when t a l k i n g about a system using a m p l i f i e r s as powerful as the 
PM-1.5. Even a s m a l l e r t r a n s i e n t could be a m p l i f i e d i n t o a s h a t t e r i n g snap 
with s e v e r a l hundred watts behind i t . The r e s u l t ? Damaged loudspeaker elements 
that could c o s t a l o t of money to recone; worse, could c o s t you the n i g h t ' s 
p e r f o r m a n c e — a l l i n the t w i n k l i n g of an eye. 

I t ' s obviously f a r b e t t e r to prevent and avoid the problem i n the f i r s t p l a c e . 
To avoid the p o s s i b l e problems a s s o c i a t e d w i t h turn-on/off t r a n s i e n t s , do the 
f o l l o w i n g : 

1. With the master ga i n c o n t r o l s on the mixing console or instrument preamp 
down or o f f , s w i t c h on a l l the l o w - l e v e l components i n the system. T h i s 
i n c l u d e s mixing c o n s o l e s , on-stage instruments, e f f e c t s d e v i c e s , tape machines, 
s i g n a l p r o c e s s i n g equipment, c r o s s o v e r s , e t c . Wait a moment f o r t h e i r power 
s u p p l i e s to s t a b i l i z e , then s w i t c h on or sequence s t a r t the PM-1.5(s) and 
other a m p l i f i e r s (house main and stage monitor). 
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2. When powering the system down, r e v e r s e the procedure. Reduce master gain 
c o n t r o l l e v e l s a t the console or preamp, then s w i t c h o f f the PM-1.5(s) and 
other a m p l i f i e r s . Wait a few moments f o r t h e i r power s u p p l i e s to discharge, 
then s w i t c h o f f the l o w - l e v e l equipment. 

Even though your PM-1.5 generates only a s m a l l turn-on and t u r n - o f f t r a n s i e n t 
( l e s s than 2V rms t u r n - o f f t r a n s i e n t ) , that can't be s a i d about a l l other 
components or equipment. Despite r e l a y s and other t r a n s i e n t - e l i m i n a t i n g 
f e a t u r e s on some equipment, observe the proper procedures to prevent unleashing 
p o t e n t i a l l y - d e s t r u c t i v e f o r c e s on your loudspeakers n e e d l e s s l y . The e x t r a 
moment spent doing i t the r i g h t way w i l l keep your loudspeakers working with 
you, not spending time i n the r e p a i r shop. 

I f power i s i n t e r r u p t e d to the sound system, i t ' s a good ide a to immediately 
reduce master gain c o n t r o l s a t the board, then r e s t a r t the whole system when 
power i s f u l l y r e s t o r e d . Never switch the PM-1.5 on or o f f during operation 
when s i g n a l i s present a t the inputs. 

I n p u t L e v e l C o n t r o l s 

Input L e v e l c o n t r o l s are provided f o r each channel to p r o g r e s s i v e l y reduce the 
a m p l i f i e r ' s input s e n s i t i v i t y as they're adjusted from t h e i r f u l l on ( u n i t y , 
maximum cl o c k w i s e ) p o s i t i o n to o f f ( f u l l y c o u n t e r c l o c k w i s e ) . Each c o n t r o l i s 
detented i n eleven steps f o r p r e c i s e adjustment without tracking-induced 
v a r i a t i o n s i n l e v e l s e t t i n g s between channels. Other than a l l o w i n g easy r e t u r n 
to predetermined s e t t i n g s w i t h minimum e r r o r , the detented c o n t r o l s provide 
a c c u r a t e l e f t / r i g h t input l e v e l s e t t i n g s during mono-bridged operation, i f 
r e q u i r e d . 

How, and a t what l e v e l , the Input L e v e l c o n t r o l s a r e s e t w i l l depend on how your 
system i s set-up, and the type and f e a t u r e s of the other components i n that 
system. I f your mixing console or instrument p r e a m p l i f i e r i s q u i e t , s e t the amp's 
Input L e v e l c o n t r o l s f u l l on (maximum c l o c k w i s e ) , then use the master gain 
c o n t r o l s a t the console or preamp vary the l e v e l of the d r i v e s i g n a l . Do t h i s 
i f the system uses a c r o s s o v e r w i t h v a r i a b l e output l e v e l c o n t r o l s f o r the 
high and low f r e q u e n c i e s . T h i s w i l l help maintain the b e s t s i g n a l - t o - n o i s e 
performance w i t h i n the system. I f the board or preamp tends to be a b i t noisy, 
a d j u s t the master gain c o n t r o l and the a m p l i f i e r ' s Input L e v e l c o n t r o l s u n t i l 
the n o i s e becomes l e s s o b j e c t i o n a b l e . Use the Input L e v e l c o n t r o l s to s e t l e v e l s 
i f the c r o s s o v e r i n the system doesn't have separate o u t p u t - l e v e l c o n t r o l s f o r 
the high and low f r e q u e n c i e s . 

C l i p p i n g E l i m i n a t o r 

T h i s s w i t c h engages s p e c i a l c i r c u i t r y which d e t e c t s a m p l i f i e r hard c l i p p i n g 
t h a t continues f o r more than 20 msec. T h i s c i r c u i t p u l l s the a m p l i f i e r out 
of hard c l i p p i n g . The C l i p p i n g E l i m i n a t o r w i l l e f f e c t i v e l y c o n t r o l hard 
c l i p p i n g of the a m p l i f i e r w i t h s i g n a l s up to 7dB o v e r d r i v e to y e i l d no more 
than 3% THD. Input s i g n a l s w i t h s t r e n g t h i n excess of 7V rms w i l l cause 
the f r o n t end of the input c i r c u i t r y to c l i p ; the C l i p p i n g E l i m i n a t o r can't 
help t h a t . Lower the master gain or output l e v e l c o n t r o l s on equipment 
supplying d r i v e s i g n a l s to the PM-1.5. 
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The t h r e s h o l d of the C l i p p i n g E l i m i n a t o r i s s e t to engage corresponding to 1% 
d i s t o r t i o n a t the PM-1.5's outputs. Conditions w i t h i n the a m p l i f i e r t h a t cause 
t h i s amount of d i s t o r t i o n ( l e s s the f r o n t end) a c t i v a t e the c i r c u i t . Operation 
of the C l i p p i n g E l i m i n a t o r i s monitored by the two, amber LEDs a t the top of the 
Output L e v e l d i s p l a y . With the C l i p p i n g E l i m i n a t o r engaged, the LEDs w i l l i l l u m i 
nate when the a m p l i f i e r i s running out of power and the c i r c u i t i s a t t e n u a t i n g the 
input s i g n a l to prevent audible c l i p p i n g . I f the C l i p p i n g E l i m i n a t o r i s switched 
out, the LEDs i n d i c a t e c l i p p i n g c o n d i t i o n s a t any frequency, r e g a r d l e s s of 
loudspeaker impedance or AC l i n e v o l t a g e . 
T h i s f e a t u r e can b e n e f i t the system operator by helping to p r o t e c t elements i n 
the loudspeakers from p o t e n t i a l damage caused by a m p l i f i e r hard c l i p p i n g . The 
squared-off waveforms that r e s u l t from hard c l i p p i n g can destory s e n s i t i v e loud
speaker elements before you can say "oops!" I t a l s o helps maintain the o v e r a l l 
sound q u a l i t y of a system by reducing the clipping-induced d i s t o r t i o n t h a t ' s both 
annoying and f a t i g u i n g to the l i s t e n e r — a common problem with conventional a m p l i f i e r s 
that possess f a r l e s s headroom than the PM-1.5. 
The C l i p p i n g E l i m i n a t o r should be engaged for a l l normal o p e r a t i o n s . 
During operation, y o u ' l l probably see the amber LEDs l i g h t from time-to-time, when 
the PM-1.5 i s c a l l e d upon to respond to the wide dynamic range and dramatic c o n t r a s t s 
i n m u s i c a l program m a t e r i a l a s s o c i a t e d w i th l i v e shows or performances. The LED 
a c t i o n i s p e r f e c t l y normal. I f the LEDs i l l u m i n a t e f r e q u e n t l y a t l e v e l s t hat could 
not p o s s i b l y exhaust the headroom and d r i v e the a m p l i f i e r i n t o c l i p p i n g , i t ' s an 
i n d i c a t i o n of a p o t e n t i a l i n t e r n a l problem. See Troubleshooting and/or remove the 
a m p l i f i e r f o r s e r v i c e i n s p e c t i o n . 

Output L e v e l / P r o t e c t i o n LED D i s p l a y 
The PM-1.5's Output L e v e l d i s p l a y c o n s i s t s of two, v e r t i c a l LED lad d e r s on the r i g h t 
of the a m p l i f i e r ' s f r o n t panel. Another separate LED i s l o c a t e d on the re c e s s e d 
p o r t i o n of the f r o n t panel next to the Input L e v e l c o n t r o l s . T h i s i s the P r o t e c t i o n 
LED which w i l l i l l u m i n a t e under gross f a u l t c o n d i t i o n s . (See About P r o t e c t i o n C i r 
c u i t s l a t e r i n t h i s manual.) 
The v e r t i c a l LED lad d e r s provide an acc u r a t e r e p r e s e n t a t i o n of the peak output l e v e l 
of each channel and v i s u a l i n d i c a t i o n of a m p l i f i e r c l i p p i n g . The d i s p l a y a l s o a c t s 
as a ready s t a t u s or "power on" i n d i c a t o r . Each v e r t i c a l row c o n s i s t s of seven LEDs: 
A s i n g l e green LED a t the bottom, f i v e red LEDs, and an amber LED a t the top of the 
d i s p l a y . The green LED a t the bottom i n d i c a t e s the PM-1.5 i s switched on and ready 
f o r operation. The red LEDs i n d i c a t e output power l e v e l s w i t h a d i s p l a y a t t a c k time 
of 1 msec and a 500 msec decay. The top, amber LED i n d i c a t e s operation of the 
C l i p p i n g E l i m i n a t o r c i r c u i t and/or d i s t o r t i o n i n excess of 1%. I f the C l i p p i n g E l i m 
i n a t o r i s disengaged, the amber LED w i l l a c c u r a t e l y i n d i c a t e a m p l i f i e r c l i p p i n g a t 
any frequency, l i n e v o l t a g e , or loudspeaker impedance. However, the p o r t i o n of the 
d i s p l a y i n d i c a t i n g output l e v e l i s d i r e c t l y t i e d to both loudspeaker impedance 
and operating AC l i n e v o l t a g e s . 

P r o t e c t i o n LED 
Located on the r e c e s s e d p o r t i o n of the PM-1.5's f r o n t p a n e l , t h i s red LED s e r v e s as 
an i n d i c a t i o n of f a u l t and w i l l i l l u m i n a t e when power i s removed from the output 
d e v i c e s and the a m p l i f i e r i s shut down by the p r o t e c t i o n c i r c u i t s . When a f a u l t con
d i t i o n o c c u r s , i l l u m i n a t i n g the P r o t e c t i o n LED, the Output L e v e l d i s p l a y w i l l " s t r o b e " 
i n s y n c r o n i z a t i o n w i t h a l o w - l e v e l "pup...pup" sound coming from the loudspeakers 
connected to the a m p l i f i e r i n question. Consult the s e c t i o n About P r o t e c t i o n C i r 
c u i t s l a t e r i n the manual. 
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The LED/audio a l e r t system i s designed to provide p o s i t i v e i n d i c a t i o n of a f a u l t . 
When the f a u l t condition i s removed or corrected, the Protection LED w i l l go out, 
the d i s p l a y won't strobe, and the audio a l e r t w i l l cease. The green LEDs at the 
bottom of the Output L e v e l d i s p l a y w i l l i l l u m i n a t e to i n d i c a t e the PM-1.5 i s ready 
to go again. 

Inputs 
S i g n a l s to d r i v e the PM-1.5 are supplied from e i t h e r a dual d i f f e r e n t i a l l y - b a l a n c e d 
p a i r of female XLR-type connectors or a p a i r of TRS % - i n c h phone j a c k s . Both s t y l e s 
of connector have the same input impedance: 15 ls.fi each l e g balanced "to ground for 
a t o t a l input impedance of 30 kA. The input overload point for the l i n e a m p l i f i e r 
i s 7 v o l t s rms. T h i s i n s u r e s f u l l c o m p a t i b i l i t y with a l l modern s i g n a l sources, 
for both input overload and an optimum input s i g n a l - t o - n o i s e r a t i o . 
The balanced XLR-type and TRS inputs have been designed to allow single-ended 
(unbalanced) input operation without switches or adaptors. The only thing required 
here i s a s e t of properly wired s i g n a l c a b l e s . See Cables and Cords i n t h i s manual. 
The input connectors on the PM-1.5 are wired i n p a r a l l e l to allow s i g n a l s to be 
passed on when "cascading" multiple a m p l i f i e r a r r a y s . 
Mono-Bridging Switch 
A switch recessed between and below the p a i r of XLR-type input connectors i s used 
when operating the PM-1.5 as a mono (single-channel) a m p l i f i e r . Before operating 
the PM-1.5 i n mono-bridged mode, the switch must be pushed i n to phase-invert the 
l e f t - c h a n n e l d r i v e s i g n a l . The switch must be pushed i n with a narrow screwdriver. 
Push i t i n gently with the t o o l . Never a c t i v a t e t h i s switch with the amp l i f i e r 
plugged i n and/or operating. Be sure the switch i s out when resuming dual-channel 
operation. 

NOTE: Before attempting to operate the PM-1.5 i n mono-bridged mode, please read 
the s e c t i o n on Mono-Bridged Operation l a t e r i n t h i s manual. 

Ground 
A small b a r r i e r s t r i p located above the output terminals provides a means of a l t e r i n g 
the grounding scheme of the PM-1.5's inputs. As i t comes from the fac t o r y , a jumper 
bar connects the input grounds to the a m p l i f i e r ' s c h a s s i s . For normal use, the 
jumper should remain i n pl a c e . The jumper may be removed for c e r t a i n types of 
i n s t a l l a t i o n s and a p p l i c a t i o n s , or may be h e l p f u l i n s o l v i n g c e r t a i n ground-loop 
hum and noise t r o u b l e s . Removing the jumper lea v e s a 0.1"f c a p a c i t o r i n p a r a l l e l 
with a 27 k A / r e s i s t o r between the amp ground and the c h a s s i s . 

Output Terminals 
The PM-1.5's Output Terminals are both f l e x i b l e and straightforward. Two v e r t i c a l 
p a i r s of five-way binding posts supply output to the loudspeakers for both dual-
channel and mono-bridged operation. 

Connections to the loudspeakers may be made i n s e v e r a l d i f f e r e n t termination s t y l e s . 
The Output Terminals accept both s i n g l e - and dual-banana plugs, spade lugs, and 
st r i p p e d or tinned l e a d s . The type of connection you make w i l l depend, again, on 
the a p p l i c a t i o n of the system the PM-1.5 i s a p a r t of. For example, dual-banana 
plugs a r e . a s a f e , convenient method of terminating speaker wires a t the a m p l i f i e r 
and loudspeakers. Other than the l o c a t o r tab (along one edge of the connector) 
being p e r f e c t for a s s u r i n g p o l a r i t y — e v e n i n the dark, cramped space behind an 
equipment r a c k — t h i s s t y l e connector provides a margin of sa f e t y during an a c c i d e n t a l 
trip-and-stumble r o u t i n e with a speaker wire. 
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The banana plugs j u s t p u l l out of the te r m i n a l s ; the equipment doesn't get 
p u l l e d to the f l o o r . I f your sound system gets set-up and taken apart on a 
re g u l a r b a s i s , a tinned speaker-wire l e a d or spade-lug terminal would undoubtedly 
f a i l from f l e x i n g and b e n d i n g — l e a v i n g no connections to the loudspeakers and 
no sound. However, tinned l e a d s or spade lugs provide e x c e l l e n t terminations 
f o r f i x e d and permanent i n s t a l l a t i o n s t hat put a minimum of wear and t e a r on 
the output-terminal connections. 

See Cable and Cords, Dual-Channel/Mono-Bridge Operations l a t e r i n this'manual 
before attempting any connections between your PM-1.5 and loudspeakers. 

Remote T u r n - O n / M u l t i p l e A m p l i f i e r 
Power-Up S e q u e n c i n g 

These two binding posts provide o p e r a t i o n a l connections a t the a m p l i f i e r f o r 
r e c e i v i n g the 6-22V dc, 2-4 mA c o n t r o l v o l tage needed to remotely turn-on or 
" s o f t s t a r t " a whole rack of PM-1.5s. The upper terminal (green, Receive) i s 
used f o r connecting the hot (+) s i d e of the dc c o n t r o l v o l tage (ground or "-" 
to c h a s s i s ) , or the dc c o n t r o l v o l t a g e p u l s e from a master a m p l i f i e r i n the 
amp rack. The lower t e r m i n a l (orange, Send) s u p p l i e s the s e q u e n t i a l dc c o n t r o l 
p u l s e to the next PM-1.5 i n the power-up sequence, s o f t s t a r t i n g them a t 1.5-
second i n t e r v a l s . See Remote Turn-On/Sequencing l a t e r i n t h i s manual f o r 
connection and operating procedures. 

F u s e 

Replace with the same type and r a t i n g ONLY (MDL 12 or 12A, s l o - b l o e q u i v a l e n t ) . 
The PM-1.5's fuse type and v a l u e have been s e l e c t e d to allow f u l l dynamic 
range, and al l o w the a m p l i f i e r to t r a c k the most powerful musical waveforms 
without compromising the s a f e t y of the transformer and t r i a c c o n t r o l c i r c u i t r y . 
Never r e p l a c e the fus e w i t h a d i f f e r e n t type or r a t i n g : Never, never use a 
fuse bypass or " c h e a t e r . " Doing e i t h e r of these things can r e s u l t i n s e r i o u s 
a m p l i f i e r damage and w i l l v o i d the warranty. Make sure the ac l i n e cord i s 
unplugged before attempting to s e r v i c e the fuse. I f the fuse blows more than . 
once a f t e r the i n i t i a l replacement, remove the a m p l i f i e r f o r immediate s e r v i c e 
i n s p e c t i o n . 

F a n / F a n F i l t e r 

Your PM-1.5 employs a p r a c t i c a l and unique method of f o r c e d - a i r c o o l i n g . 
The PM-1.5 draws a i r i n through r e a r panel i n t a k e p o r t s and exhausts out 
through the f r o n t panel ( r e c e s s e d p o r t i o n ) . 

I n s t e a d of a n o i s y constant-speed f a n c o o l i n g system, the PM-1.5 uses a 
pr o p o r t i o n a l system where f an speed (hence, c o o l i n g c a p a b i l i t y ) i s t i e d 
d i r e c t l y to the demands p l a c e d on the a m p l i f i e r ' s power supply, as w e l l 
as the c h a s s i s temperature. At i d l e (no s i g n a l p resent a t the i n p u t s ) , 
the fan operates q u i e t l y a t a very slow speed. As d r i v e s i g n a l i s a p p l i e d 
to the a m p l i f i e r , the fan speed i n c r e a s e s as the power output of the 
a m p l i f i e r i n c r e a s e s , and decreases as the output d e c r e a s e s . I f operating 
c o n d i t i o n s or the environment c r e a t e i n t e r n a l c h a s s i s temperatures over 
50° C, the fan w i l l run a t a high speed t h a t ' s s t i l l p r o p o r a t i o n a l to the 
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a m p l i f i e r ' s output power demands, u n t i l the c h a s s i s temperature f a l l s below 
50° C. 

Note the Quiet/Normal s w i t c h to the r i g h t of the fan. You w i l l want the 
s w i t c h i n the Quiet (out) p o s i t i o n f o r use i n environments with extremely 
low ambient n o i s e . I n most a p p l i c a t i o n s you w i l l want the s w i t c h pushed 
IN to the NORMAL p o s i t i o n . 

Should, f o r any reason, the c h a s s i s temperature go over 90° C, the a m p l i f i e r 
w i l l completely shut down u n t i l i t has cooled. Check to make sure the fan 
i n t a k e p o r t s and f r o n t - p a n e l vent are unobstructed and the foam fan f i l t e r 
i s c l e a n . I f your system i s used outdoors, s h i e l d the a m p l i f i e r s from d i r e c t 
s u n l i g h t w i t h a t e n t of aluminum f o i l or provide another form of shade; t h i s 
should be done even i f the a m p l i f i e r i s mounted i n an enclosed r a c k . 

More About Your A m p l i f i e r ' s P r o t e c t i o n Systems 

To f u r t h e r enhance your PM-1.5's o p e r a t i o n a l r e l i a b i l i t y , s a f e t y , and de
p e n d a b i l i t y , a number of p r o t e c t i v e c i r c u i t s have been b u i l t - i n to guard 
a g a i n s t major f a u l t s t h a t could damage the a m p l i f i e r . Over and above the 
C l i p p i n g E l i m i n a t o r , which prevents the v a r i o u s problems r e s u l t i n g from 
hard c l i p p i n g an a m p l i f i e r , other p r o t e c t i v e c i r c u i t s a r e designed to e f f e c t 
immedate t u r n - o f f of the a m p l i f i e r . T h i s i s done a u t o m a t i c a l l y and w i l l 
l a s t u n t i l the f a u l t c o n d i t i o n i s c o r r e c t e d or removed. Some major f a u l t s / 
c o n d i t i o n s t h a t can a c t i v a t e the PM-1.5's shutdown p r o t e c t i o n c i r c u i t s i n c l u d e : 

1. Over Voltage: I f the AC l i n e v o l tage exceeds 140V, or i f i n t e r n a l 
components c r e a t e a c o n d i t i o n where DC v o l t a g e s w i t h i n the a m p l i f i e r 
exceed 130 - 140V DC. 

2. E x c e s s i v e High-Frequencies: E x c e s s i v e high-frequency s i g n a l s (nonmusical) 
pr e s e n t a t the outputs. 

3. E x c e s s i v e Low-Frequencies: E x c e s s i v e out-of-phase, i n f r a s o n i c / l o w -
frequency o s c i l l a t i o n p resent a t the outputs. 

4. DC O f f s e t : S i g n i f i c a n t DC o f f s e t (2 - 4V DC) present a t the outputs 
( i n t e r n a l or e x t e r n a l c a u s e ) . 

5. I n t e r n a l , Low-Level Supply F a u l t : I n t e r n a l component problem causing 
imbalance i n the a m p l i f i e r ' s l o w - l e v e l power s u p p l i e s . 

6. A m p l i f i e r Overheated: A c t i v a t e d when the c h a s s i s temperature exceeds 
90° C. 

Depending on the f a u l t c o n d i t i o n or problem that a c t i v a t e s the PM-1.5's p r o t e c t i o n 
c i r c u i t s , the a m p l i f i e r w i l l give a v i s u a l l y p o s i t i v e i n d i c a t i o n and/or 
simply shut i t s e l f o f f i n response. For example, i n shutdown p r o t e c t i o n con
d i t i o n s 1 through 5, the P r o t e c t i o n LED w i l l i l l u m i n a t e , the Output L e v e l 
d i s p l a y w i l l s t robe, and the audio a l e r t w i l l sound s o f t l y through the loud
speakers connected to t h a t a m p l i f i e r . I n c o n d i t i o n 6, the a m p l i f i e r w i l l 
shut down completely u n t i l c o o l . I n c o n d i t i o n s 2 and 3, the p r o t e c t i o n 
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c i r c u i t s have been designed to r e a c t only to s i g n a l s and o s c i l l a t i o n s 
t h a t a r e d i f f e r e n t to any conceivable music s i g n a l . As a r u l e , feedback 
t r o u b l e s and a u x i l i a r y component problems w i l l be the cause that a c t i v a t e s 
these c i r c u i t s . I f the PM-1.5's p r o t e c t i o n c i r c u i t s go in t o a c t i o n , they 
w i l l remain working as long as the problem e x i s t s or u n t i l i t ' s removed. 
Another advantage to the PM-1.5 shutdown p r o t e c t i o n c i r c u i t r y i s i t s " t o t a l l y 
on or t o t a l l y o f f " mode of operation only when a c l e a r need a r i s e s f o r i t 
to work. T h i s i s i n d i r e c t comparison to conventional a m p l i f i e r s ' pro
t e c t i o n c i r c u i t s t h a t o f t e n i n t e r f e r e w i t h , or compromise, the sound 
q u a l i t y when c o n d i t i o n s a r e near t h e i r operating t h r e s h o l d s . 

NOTE: When the shutdown p r o t e c t o r s a r e a c t i v a t e d or the a m p l i f i e r i s shut 
down, the P r o t e c t i o n LED w i l l i l l u m i n a t e (however b r i e f l y ) . The a m p l i f i e r 
w i l l not be able to r e s t a r t u n t i l the P r o t e c t i o n LED i l l u m i n a t i o n has 
completely decayed. T M s prevents the PM-1.5 from ever r a p i d l y being 
switched on and o f f ; t h i s e l i m i n a t e s the p o s s i b i l i t y of i t generating a 
massive, l o u d s p e a k e r - k i l l i n g t r a n s i e n t from that n e e d l e s s , improper a c t i v i t y . 

C a b l e s a n d C o r d s 

One of the most important a s p e c t s of setting-up a sound s y s t e m — v i r t u a l l y any 
sound s y s t e m — i s the c o n d i t i o n , type, and q u a l i t y of the cords and ca b l e s used 
to i n t e r c o n n e c t the v a r i o u s components w i t h i n the system. Cables and cords 
appear i n a l l p l a c e s and p a r t s of a sound system, and may be the "weakest 
l i n k " i n the audio s i g n a l c h a i n . Why? 

Consider t h a t c a b l e s and cords a r e subjected to the most p h y s i c a l abuse during 
set-ups, the performance, and when the system i s broken down a t the end of a 
show. The microphone c a b l e s and c a b l e s running from the stage box termination 
of a m u l t i p a i r e d snake c a b l e a r e probably s u b j e c t to the most s t r a i n and wear 
from repeated connections, d i s c o n n e c t i o n s , being stepped on, e t c . As a r e s u l t , 
these c a b l e s are prone to f a i l u r e : I f they f a i l , the sound system won't work 
i f the cords a r e i n a c r i t i c a l (and what i s n ' t ) p a r t of the s i g n a l c h a i n . Of 
course, we're concerned w i t h the cords and cables used to supply d r i v e s i g n a l 
to the PM-1.5 and those w i t h i n the a m p l i f i e r rack. Pay c l o s e a t t e n t i o n to the 
fo l l o w i n g information. P a r t of the complete o p e r a t i o n a l success i s preventing 
system f a i l u r e from f a u l t y i n t e r c o n n e c t c a b l e s . Other than the important low-
l e v e l s i g n a l c a b l e s , there a r e the speaker w i r e s t h a t connect the PM-1.5 to the 
loudspeakers f o r c o n s i d e r a t i o n . 

D r i v e s i g n a l s a r e supp l i e d to the PM-1.5 v i a dual d i f f e r e n t i a l l y - b a l a n c e d 
XLR-type (female) and % - i n c h TRS input j a c k s . The connections may be made , 
i n e i t h e r balanced or unbalanced mode, depending on your requirements, 
a p p l i c a t i o n s , and output c a p a b i l i t i e s of the components d r i v i n g the PM-1.5. 
I t may be th a t your mixing console, instrument preamp, or s i g n a l p r o c e s s i n g 
components have both balanced and unbalanced outputs, or e x c l u s i v e l y one or 
the other. The d e c i s i o n to operate a sound system i n e i t h e r mode w i l l depend 
a great d e a l on where and how the system i s i n s t a l l e d and operated. Running 
a balanced system has many advantages i n reducing n o i s e and r e j e c t i n g 
i n t e r f e r e n c e , p a r t i c u l a r l y when i t comes to long runs of snake cable or i n t e r 
connect l i n e s from the co n s o l e / c r o s s o v e r components. On the other hand, an 
unbalanced system i s f i n e f o r instrument k i t s and other a p p l i c a t i o n s where 
maximum n o i s e s u p r e s s i o n i s l e s s of a concern or c o n s i d e r a t i o n . Of course, 
t h e r e ' s the obvious aspect of component f l e x i b i l i t y : I f your preamp or 
a d j o i n i n g component only comes w i t h unbalanced outputs, then your choicecan 
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be somewhat l i m i t e d . The thing to remember i s that i f you p l a n to operate a 
balanced system, make sure everything i s b a l a n c e d — i n s h o r t , balanced outputs 
from the console going to the balanced inputs on an equal i z e r , or c r o s s o v e r going 
to the balanced i n p u t s on the PM-1.5. I f other a m p l i f i e r s a r e being s u p p l i e d 
s i g n a l v i a the p a r a l l e l e d input connectors on the PM-1.5, the connections 
between them must be to t h e i r balanced i n p u t s , e t c . The same holds t r u e for 
running the system i n an unbalanced mode: Keep your connections one way or the 
other. I f you run p a r t of the system balanced and the r e s t unbalanced, i t can 
cause severe n o i s e and hum problems—even damage the output c i r c u i t r y on some 
balanced-drive, l o w - l e v e l components. 

B a l a n c e d C a b l e s / C o n n e c t o r s 

S e l e c t i n g which r e a r - p a n e l connectors to use to supply d r i v e s i g n a l s w i l l depend 
on the type of connectors used as terminations on the stage box of a m u l t i p a i r e d 
snake cable or the output connectors on the component supplying s i g n a l . The 
PM-1.5's input connector group provides a great d e a l of f l e x i b i l i t y i n t h i s area 
S i g n a l may be s u p p l i e d v i a the XLR-type, % - i n c h TRS j a c k s , or both. The p i n 
c o n f i g u r a t i o n s f o r the PM-1.5's input connectors a r e as f o l l o w s : 

1. Female XLR-Type Inputs: The connectors 
are wired so t h a t P i n 1 i s ground, P i n 2 
i s "-" (Low), P i n 3 i s "+" (High). 

2. h-Inch TRS ( T i p , Ring, S l e e v e ) : These 
j a c k s are wired so t h a t the T i p i s "+" 
(High), Ring i s wired "-" (Low), and the 
plug s l e e v e i s ground. 

Balanced cord c o n f i g u r a t i o n s should always be made in-phase, or so t h a t P i n 
1 on the PM-1.5's female XLR-type input corresponds to P i n 1 on a male XLR-
type connector a t the output of the component supplying d r i v e s i g n a l , e t c . 
The same hold t r u e f o r using a % - i n c h TRS j a c k ( a t a stage box) being run to 
the XLR-type inpu t s on the a m p l i f i e r ; where the Sleeve of the TRS j a c k i s 
connected to P i n 1 on the amp, e t c . Consult the operating guides and/or 
i n s p e c t the w i r i n g arrangement on components supplying d r i v e s i g n a l f o r the 
PM-1.5 f o r t h e i r pin- out arrangement. 

Since the PM-1.5's input connectors a r e wired together i n p a r a l l e l , the 
"unused" connectors can supply s i g n a l s when cascading s e v e r a l a m p l i f i e r s w i th 
the same d r i v e s i g n a l . Patch cords should be wired in-phase, and should be 
balanced i n c o n f i g u r a t i o n i f everything e l s e i s run i n balanced mode. E i t h e r 
TRS or XLR-type may be used i n t h i s manner. 

U n b a l a n c e d C a b l e s / C o n n e c t o r s P i n 1/Pin 2 connected(-/grd) 

1. Female XLR-Type Inputs: The connectors on 
the PM-1.5 ar e wired so t h a t c a b l e s supplying 
unbalanced d r i v e s i g n a l s a r e wired so the. 
"+" i s connected to P i n 3 and the ground to 
P i n s 1 and 2 . 

Pi n 2 ( - ) 

Pi n 3(+) 

Pi n l ( g r d ) 

I 
Ring(-) 
T i p ( + ) 
Slee v e ( g r d ) 

Pi n 3(+) 
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Note: F a i l u r e to connect P i n s 1 and 2 w i l l r e s u l t i n an approximate 50% 
r e d u c t i o n i n gain. T h i s i s done a u t o m a t i c a l l y when using the TRS j a c k s 
to supply unbalanced d r i v e s i g n a l to the PM-1.5 with standard % - i n c h phone plugs. 

2. % - I n c h TRS ( T i p , Ring, S l e e v e ) : The TRS 
j a c k s are wired so that c a b l e s supplying d r i v e 
s i g n a l i n the unbalanced mode are wired so 
the t i p of a standard % - i n c h phone plug 
i s "+" and the b a r r e l p o r t i o n i s ground. 

S i g n a l s to cascaded a m p l i f i e r s are s t i l l s u pplied as they a r e i i n balanced mode. 
I n t h i s case, the main d r i v e s i g n a l should i d e a l l y be supplied to the XLR-type 
connectors on the PM-1.5. The s i g n a l s to the other a m p l i f i e r s can be made 
from the % - i n c h TRS j a c k s using c a b l e s terminated i n standard % - i n c h phone plugs.. 

As we mentioned e a r l i e r , c a b l e s and cords can be a source of p o t e n t i a l trouble 
f o r any operator of any sound system. We s t r o n g l y recommend that you obtain 
a cable t e s t e r to check the i n t e r c o n n e c t c a b l e s and cords i n a system before 
each use. These c a b l e t e s t e r s check f o r c o n d i t i o n s that w i l l cause a f a i l u r e , 
but probably aren't v i s i b l e . The c a b l e t e s t e r checks f o r s h o r t s , phasing problems, 
and broken s h i e l d i n g between conductors. The cable or cord to be t e s t e d i s 
plugged i n t o the appropriate connectors on the t e s t e r , then the cable can be 
f l e x e d , s t r e t c h e d , or whatever. LEDs on the t e s t e r give a p o s i t i v e i n d i c a t i o n 
of a c a b l e t h a t ' s okay, or one t h a t has a problem—even a s u b t l e problem that 
never seems to become obvious u n t i l halfway through the n i g h t ' s performance. 

I f you plan to d o - i t - y o u r s e l f and b u i l d the c a b l e s needed to interconnect the 
PM-1.5 i n the system, p l e a s e , know how to s o l d e r . Cold or improper s o l d e r 
j o i n t s w i l l be a source of headaches and t r o u b l e . Also, use the best m a t e r i a l s 
to ensure long l i f e of the c a b l e and fewer r e l a t e d problems. An e x c e l l e n t 
a l t e r n a t i v e i s obtaining the necessary c a b l e s from your Carver P r o f e s s i o n a l 
Products Dealer. Many companies manufacture h i g h - q u a l i t y , r e l i a b l e c a b l e s and 
speaker w i r e s i n many d i f f e r e n t c o n f i g u r a t i o n s , connector s t y l e s , and l e n g t h s . 
Some of these premade c a b l e s even come w i t h a performance g u a r a n t e e — t h e peace 
of mind and operating s e c u r i t y can more than j u s t i f y the c o s t of such a c a b l e . 

Another thing to remember i s to i n s p e c t and/or r e p l a c e any cable going from or 
to a component "s u s p e c t " of causing a system f a i l u r e . I t ' s a sad f a c t , but the 
v a s t m a j o r i t y of problems i n a sound system r e l a t e d i r e c t l y to the cords and 
c a b l e s used to hook-up the components. Look a t the c a b l e s , t e s t them, even 
r e p l a c e them before jumping to the c o n c l u s i o n t h a t something i s "wrong" with 
the PM-1.5 or other component. 

Speaker Wire 

As important as u s i n g good q u a l i t y , p r o p e r l y wired c a b l e s to supply d r i v e 
s i g n a l s to your PM-1.5, i t ' s e q u a l l y important to use a q u a l i t y speaker w i r e 
to connect the output t e r m i n a l s to the loudspeakers. There are d i f f e r e n t types 
of speaker w i r e intended f o r use i n commercial sound systems, but there a r e 
two common c h o i c e s : " z i p " or lamp cord and rubber-covered, two-conductor c a b l e s . 
Both types a r e r e a d i l y a v a i l a b l e and f a i r l y inexpensive, and use a coding system 
f o r phase i d e n t i f i c a t i o n of the conductors. Lamp cord has a small r i d g e or 
marking on the i n s u l a t i n g j a c k e t of one conductor; some use s i l v e r - and copper-
colored w i r e s to note the d i f f e r e n c e between the conductors. Rubber-covered, 

1 
Ring/Sleeve(automatic - to grd' 

V « 
V • Tip (+) 
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two-conductor speaker w i r e s use a color code on the i n s u l a t i n g j a c k e t s of each 
conductor (white/black, red/black, e t c . ) . 

While speaker w i r e s as l i g h t as 16-gauge can be used to connect the a m p l i f i e r 
to the loudspeakers, heavier-gauged speaker w i r e s should be used i n any wi r e 
run over a few f e e t . Heavier speaker wires minimize l i n e l o s s e s and w i l l improve 
the damping f a c t o r . The speaker w i r e s can be terminated a t the a m p l i f i e r by 
hard-wiring to the binding p o s t s , spade-lug t e r m i n a l s attached to the conductors, 
or w i t h dual-banana plugs. The banana plug i s a good choice f o r most 
a p p l i c a t i o n s . These connectors, as we mention e a r l i e r , have a l o c a t o r tab 
along one s i d e t h a t ' s normally clocked so i t denotes the negative ("-") s i d e 
of the t e r m i n a l s and speaker w i r e . L i k e the l o w - l e v e l s i g n a l c a b l e s , speaker 
w i r e s may be purchased w i t h the proper terminations and wi r e gauge f o r your 
a m p l i f i e r and loudspeakers. I f you aren't sure how to put a good speaker 
w i r e together, c o n s u l t your Carver P r o f e s s i o n a l Products Dealer. They w i l l 
undoubtedly c a r r y a speaker w i r e that w i l l s u i t your needs and requirements. 

A f i n a l warning to people that p l a n to use the PM-1.5 i n an instrument system: 
Don't use a g u i t a r cord to connect the PM-1.5 to your loudspeaker c a b i n e t . 
The conductors i n a g u i t a r cord are f l i m s y and too l i g h t f o r the j o b — e v e n i n 
a pinch. Use the proper speaker w i r e i n any a p p l i c a t i o n . 

D u a l - C h a n n e l O p e r a t i o n s and Co n n e c t i o n s 

The PM-1.5 can be operated w i t h both channels amplifying a s t e r e o p a i r of 
d r i v e s i g n a l s or two mono s i g n a l s independently i n dual-channel mode: 
For example, a s i g n a l from the st e r e o outputs of a mixing console f o r main 
or s t u d i o monitor loudspeakers, as opposed to a separate s i g n a l to d r i v e 
a s e t of house main loudspeakers with one channel, and stage monitors w i t h 
the other. Of course, there a r e b i a m p l i f i e d / m u l t i a m p l i f i e d loudspeaker 
systems that w i l l take advantage of the dual-channel mode of operation when 
d r i v i n g separate low-frequency/upper-frequency elements. I f your system 
a p p l i c a t i o n r e q u i r e s a dual-channel mode of operation, perform the connections 
as f o l l o w s . 

With the power f o r the PM-1.5 and other components i n the system completely 
o f f , connect the c a b l e s t h a t run from the outputs of the mixing console, 
instrument preamp, c r o s s o v e r , e t c . to the appropriate l e f t / r i g h t channel inputs 
on the PM-1.5. Consult the diagram. 

House Mains 

CU 60 

Mixing Console 
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I n t h i s sample system, the l e f t - m a i n output of the mixing console i s connected 
to the l e f t - c h a n n e l input of the PM-1.5. The right-main output of the mixing 
console i s connected to the r i g h t - c h a n n e l input of the a m p l i f i e r . Be sure the 
connectors a r e seated f i r m l y i n t h e i r r e s p e c t i v e j a c k s . Connect the speaker 
w i r e s between the output t e r m i n a l s on the a m p l i f i e r and the loudspeakers to 
maintain proper loudspeaker phasing. The PM-1.5 should be connected to 
loudspeakers with a nominal impedance of Ufi or g r e a t e r ONLY i n dual-channel 
operation. A v a r i a t i o n on t h i s b a s i c - s y s t e m theme i s using both channels on 
the PM-1.5 to independently d r i v e s e p a r a t e loudspeaker systems, or separate 
elements i n a loudspeaker system. The f o l l o w i n g diagrams show these set-ups: 

Other Dual-Channel Systems 
and A p p l i c a t i o n s 

T h i s sample system uses a PM-1.5 to d r i v e both the house-main loudspeaker 
system and a stage-monitor loudspeaker system. Here the connections are made 
from the mixing console's main output to the l e f t - c h a n n e l input on the PM-1.5. 
S i g n a l to d r i v e the monitor loudspeaker system i s taken from the monitor master 
output on the console and i s connected to the r i g h t - c h a n n e l input of the 
a m p l i f i e r . 

Mixing Console 

Stage Monitors 

L e f t input 

Right input — -
PM-1.5 

I 
r m r m 

O 0 
House Mains 

I f your sound system uses b i a m p l i f i e d or m u l t i a m p l i f i e d loudspeakers, connections 
a r e from the high-/low-frequency outputs of the c r o s s o v e r to the a m p l i f i e r ' s 
i n p u t s . 
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H-F Horn/Driver 

Mixing Console L-F Cabinet 

The diagram shows the connections f o r such a system. Here, the high-frequency 
output of the c r o s s o v e r i s connected to the l e f t - c h a n n e l input of the PM-1.5, 
and the low-frequency output of the crossover i s connected to the r i g h t - c h a n n e l 
input. Connections a r e made between the r e s p e c t i v e loudspeaker elements and 
the a m p l i f i e r ' s output t e r m i n a l s . Of course, the loudspeakers i n t h i s set-up, 
l i k e any dual-channel set-up, must have a nominal impedance of 4A or g r e a t e r . 

A p p l i c a t i o n s Note: I f your loudspeakers are b i a m p l i f i e d or m u l t i a m p l i f i e d , 
i t ' s important to remember the powerful output c a p a b i l i t i e s of the PM-1.5. 
T r a d i t i o n a l l y , high-frequency compression d r i v e r s have a maximum power-
handling c a p a c i t y of l e s s than 100W. Even though the PM-1.5 employs a host 
of p r o t e c t i o n c i r c u i t r y f o r the a m p l i f i e r and loudspeakers, t h e r e ' s nothing 
to prevent over-powering f r a g i l e d r i v e r s w i th a 600W d r i v i n g f o r c e caused by 
a c c i d e n t a l ac l i n e n o i s e , f a u l t y s i g n a l c a b l e s , feedback, or whatever. Use 
extreme operating c a r e and c a u t i o n i f you plan to power high-frequency d r i v e r s 
with the PM-1.5. Always p r e s e t the PM-1.5's Input L e v e l c o n t r o l s and/or the 
c r o s s o v e r ' s output l e v e l c o n t r o l s to some s a f e minimum. Also, make sure the 
d r i v e r s are fused and p r o t e c t e d according to the i n s t r u c t i o n s i s s u e d by t h e i r 
manufacturer. N a t u r a l l y , Carver Corporation cannot be r e s p o n s i b l e f o r damage 
to loudspeakers or loudspeaker elements connected to t h i s a m p l i f i e r . 

Another s i d e to t h i s i s e x e r c i s i n g c a u t i o n when using the PM-1.5 to d r i v e ; 
f u l l - r a n g e loudspeaker systems (those employing p a s s i v e , h i g h - l e v e l c r o s s o v e r 
networks). J u s t l i k e i n d i v i d u a l loudspeaker elements can be o v e r - d r i v e n by 
applying more power than they can handle, a p a s s i v e , h i g h - l e v e l c r o s s o v e r 
can be o v e r - d r i v e n w i t h the same r e s u l t s — f a i l u r e . These c r o s s o v e r s u s u a l l y 
c o n s i s t of a s e r i e s of c o i l s , c a p a c i t o r s , and r e s i s t o r s i n s t e a d of the a c t i v e 
e l e c t r o n i c s of a l o w - l e v e l c r o s s o v e r to provide frequency-separated outputs 
to the i n d i v i d u a l loudspeaker elements. A p a s s i v e , h i g h - l e v e l c r o s s o v e r does 
i t s frequency d i v i d i n g a f t e r the power a m p l i f i e r . By c o n t r a s t , an a c t i v e , 
e l e c t r o n i c c r o s s o v e r provides a l i n e - l e v e l (low) s i g n a l sent to a m p l i f i e r s 
which are connected to the appropriate loudspeaker elements. There a r e some 
d i s t i n c t advantages to a b i a m p l i f i e d or m u l t i a m p l i f i e d loudspeaker system, as 
opposed to the f u l l - r a n g e c a b i n e t s using a p a s s i v e , h i g h - l e v e l c r o s s o v e r . 
Unfortunately, t h a t ' s a long s t o r y . L e t ' s j u s t say t h a t there a r e c e r t a i n 
c o n s i d e r a t i o n s t h a t must be made when using a f u l l - r a n g e loudspeaker system 
with the PM-1.5. 

These p a s s i v e , h i g h - l e v e l c r o s s o v e r s have a maximum power-handling c a p a c i t y , 
j u s t l i k e a loudspeaker. I f the power r a t i n g of t h i s type of c r o s s o v e r 
i s exceeded by more than a l i t t l e b i t from time-to-time, the c r o s s o v e r 
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network becomes " s a t u r a t e d " and changes the intended crossover slope (from 
12 dB/octave to 8 or 6 dB/octave) to feed more low-frequency program 
m a t e r i a l to the high-frequency elements than they can handle. The r e s u l t i s 
d r i v e r f a i l u r e — w o r s t case can r e s u l t i n c r o s s o v e r network f a i l u r e . E i t h e r 
problem can be expensive. Make sure any h i g h - l e v e l c r o s s o v e r i s r a t e d to 
take the long-term and/or peak-voltage power output of the PM-1.5. I n s h o r t , 
make sure your f u l l - r a n g e loudspeaker c a b i n e t s have a BIG i n t e r n a l crossover. 
I f you aren't sure about the power handling c a p a c i t y of a p a s s i v e , h i g h - l e v e l 
c r o s s o v e r , c o n s u l t the owner's manual t h a t came w i t h them or your p r o f e s s i o n a l 
audio d e a l e r / s p e c i a l i s t . These statements a r e t r u e of any loudspeaker/cross
over arrangements used with the PM-1.5 i n dual-channel or mono-bridged modes 
of operation. 

Mono-Bridged O p e r a t i o n s and C o n n e c t i o n s 

The PM-1.5 may be used as an immensely powerful s i n g l e - c h a n n e l a m p l i f i e r by 
setting-up and connecting i t as f o l l o w s . Be very c e r t a i n the power to the 
PM-1.5 i s o f f and/or the l i n e cord unplugged. 

1. Mono-Bridge Switch: The Mono-Bridge sw i t c h ( r e c e s s e d between and below 
the XLR-type input connectors) must f i r s t be pushed i n . Use a narrow screw
d r i v e r or other t h i n device ( i n s u l a t e d ) to a c t i v a t e the s w i t c h by gently 
pushing i t i n . T h i s switch i n v e r t s the phase of the l e f t - c h a n n e l input 
s i g n a l , necessary to operate t h i s a m p l i f i e r i n mono-bridged mode. Do not 
a c t i v a t e t h i s s w itch with the a m p l i f i e r operating. A l s o , check to see t h a t 
i t i s out i f you plan to go back to using the PM-1.5 i n dual-channel mode. 

2. S i g n a l Connections: I n balanced or unbalanced modes, s i g n a l must be 
e q u a l l y supplied to both l e f t - and r i g h t - c h a n n e l i n p u t s . T h i s may be 
done by using a patch cord between the two TRS \ - i n p u t j a c k s w h i l e the main 
d r i v e s i g n a l i s supplied through one of the XLR-type connectors. I t doesn't 
matter which one s i n c e the input connectors a r e wired i n p a r a l l e l . I t ' s 
probably best to come i n t o the r i g h t channel XLR-type input connector. T h i s 
f r e e s the l e f t channel to feed s i g n a l to other a m p l i f i e r s when cascading 
them. Another option i s using a "Y" cord to feed d r i v e s i g n a l s to the l e f t / 
r i g h t i n p u t s on the a m p l i f i e r . 

3. Loudspeaker Connections: The PM-1.5 must be used w i t h loudspeaker 
impedances 8ft or g r e a t e r when operating i n mono-bridged mode (nominal). The 
connections a t the output t e r m i n a l s a r e a l i t t l e d i f f e r e n t than i n d u a l -
channel mode. I n dual-channel mode, the loudspeakers a r e connected so t h a t 
the "+" t e r m i n a l i s the upper t e r m i n a l i n each output p a i r and the lower i s 
the "-" t e r m i n a l . T h i s arrangement changes i n mono-bridged mode. Instead1 
of two outputs, t h e r e ' s only one. Here the upper t e r m i n a l s of both output 
p a i r s a r e connected to the l o u d s p e a k e r ( s ) . The upper-right t e r m i n a l becomes 
the and the u p p e r - l e f t t e r m i n a l becomes the "+." I f you are using 
dual-banana plugs f o r terminating the speaker w i r e , c l o c k the l o c a t o r tab 
(on the " - " s i d e ) so i t ' s to the upper-right t e r m i n a l f o r proper phasing 
of the output connections. 

4. Input L e v e l S e t t i n g s : The Input L e v e l c o n t r o l s must be s e t to the same 
l e v e l i n mòno-bridged operation. T h i s i s made a l o t e a s i e r by the e l e v e n -
p o s i t i o n detented c o n t r o l s . Set and note the l e v e l s e t t i n g s i f r e q u i r e d . 
The output l e v e l c o n t r o l on a c r o s s o v e r can vary the s t r e n g t h of the input 
s i g n a l , but then be sure to have the PM-1.5's l e f t / r i g h t Input L e v e l c o n t r o l s 
e i t h e r wide open (maximum c l o c k w i s e ) or a p p r o p r i a t e l y a d j u s t e d the same. 
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Remote T u r n - O n / M u l t i p l e Power-Up 
Sequencing c o n n e c t i o n s and O p e r a t i o n 

The PM-1.5 comes ready to use a s p e c i a l f e a t u r e that can a l l o w the system 
operator to remotely turn-on and/or s e q u e n t i a l l y power-up a s i n g l e PM-1.5 
or a whole rack f u l l of them. Obviously, the remote turn-on aspect provides 
a f u l l measure of convenience and system s e c u r i t y , w h i l e the m u l t i p l e a m p l i f i e r 
power-up sequencing prevents ac l i n e voltage sags or c i r c u i t breaker k i c k - o u t s 
when powering-up a system w i t h many a m p l i f i e r s . I n the l a t t e r c a s e, ac l i n e 
problems are eased by having the PM-1.5s turn-on a t 1.5-second i n t e r v a l s a f t e r 
a "master" PM-1.5. T h i s i s done with a small dc c o n t r o l voltage to a c t i v a t e 
t h i s f e a t u r e . Connection and operation are as f o l l o w s : 

1. DC Control Voltage: The remote turn-on/sequencing f e a t u r e r e q u i r e s a dc 
c o n t r o l v o ltage of 6-22V dc, 2-4 mA. A 9V t r a n s i s t o r r a d i o b a t t e r y i s an 
inexpensive choice f o r a dc power source. Connect the hot s i d e ("+") of the 
dc v o l t a g e source to the upper, green-colored binding post (marked Receive) 
and ground i t to the c h a s s i s s i d e of the rear-panel b a r r i e r s t r i p . T h i s 
i s r e q u i r e d f o r both remote turn-on and sequencing. 

The s w i t c h or "key" t h a t completes the c i r c u i t to remotely turn-on/sequence 
the PM-1.5 can be l o c a t e d wherever i t ' s convenient f o r the operator. System 
s e c u r i t y can be enhanced by adding a k e y - a c t i v a t e d s w i t c h that can prevent 
unauthorized system use ( i f the a m p l i f i e r s are "locked down"). Any switches 
used to a c t i v a t e the dc c o n t r o l voltage supply c i r c u i t can be momentary 
contact-types; the PM-1.5 must see the c o n t r o l voltage f o r a t l e a s t f i v e 
seconds before s w i t c h i n g on and/or beginning the sequencing of a r a c k f u l l 
of PM-1.5s. 

2. Connections a t the A m p l i f i e r ( s ) : I f the dc c o n t r o l voltage has been 
connected as d e s c r i b e d i n the preceding s e c t i o n , the PM-1.5 i s ready to be 
remotely turned on. With the f r o n t panel Main switch o f f and the Sequencer 
switched on, the PM-1.5 w i l l turn-on when the dc c o n t r o l voltage i s a p p l i e d 
f o r a t l e a s t f i v e seconds. There's no harm i n l e a v i n g the c o n t r o l v o l t a g e 
on but i t may d r a i n any b a t t e r y used f o r t h i s purpose. 

3. S e q u e n t i a l Power-Up: Co n t r o l voltages and connections are made to a s i n g l e 
PM-1.5 as d e s c r i b e d i n the preceding s e c t i o n . I n order to power-up other PM-1.5s 
s e q u e n t i a l l y , i t becomes what w e ' l l c a l l the "master" a m p l i f i e r . Connections 
to the other, or " s l a v e " a m p l i f i e r s , are very simple. A f t e r the c o n t r o l v o l t a g e 
connections are made to the Receive terminal and c h a s s i s , connect a s i n g l e wire 
(22- to 18-gauge w i l l do j u s t f i n e ) from the t e r m i n a l marked "Send" on the 
master PM-1.5 to the Receive t e r m i n a l of the next PM-1.5 to be s t a r t e d a f t e r 
the master a m p l i f i e r . Engage the s l a v e a m p l i f i e r ' s Sequencer s w i t c h w i t h the 
Main s w i t c h o f f . Connect another wire from the f i r s t s l a v e a m p l i f i e r ' s Send 
te r m i n a l to the Receive t e r m i n a l of the second s l a v e PM-1.5, and so o n — f o r 
as many PM-1.5s as you have i n the system. When the master PM-1.5 i s switched 
on w i t h the c o n t r o l v o l t a g e a p p l i e d f o r f i v e seconds, the s l a v e a m p l i f i e r s 
w i l l turn-on a t 1.5-second i n t e r v a l s to s o f t s t a r t the whole rack. 

I f you choose not to use the remote turn-on p a r t of t h i s f e a t u r e , but s t i l l 
want to sequence-start a r a c k of PM-1.5s, make the connections between the 
master a m p l i f i e r and s l a v e a m p l i f i e r s as described i n the preceding 
paragraph. Without the dc v o l t a g e source and s w i t c h , the rack of a m p l i f i e r s 
can be s t a r t e d by u s i n g the master a m p l i f i e r ' s Main s w i t c h and Sequencer 
switches. Push the Sequencer s w i t c h i n f i r s t , then the Main s w i t c h when you 
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want to power-up the system. Remember to s w i t c h both switches on the master 
a m p l i f i e r o f f when powering the system down. 

Of course, you must observe the proper power-up/down procedures d e t a i l e d 
e a r l i e r i n t h i s manual: l o w - l e v e l e l e c t r o n i c s switched on f i r s t , then switch 
on the a m p l i f i e r s when powering-up, amps f i r s t then l o w - l e v e l e l e c t r o n i c s 
when powering-down. I n an emergency s w i t c h o f f both the Main and Sequencer 
s w i t c h e s . 

PM-1.5 S p e c i f i c a t i o n s 

Power: 8A, 450W per channel (20 Hz-20 kHz w i t h both channels d r i v e n and no 
more than 0.1% THD.) 

4fl, 600W per channel (20 Hz-20 kHz w i t h both channels d r i v e n and no 
more than 0.1% THD.) 

16A, 300W per channel (20 Hz-20 kHz w i t h both channels d r i v e n and no 
more than 0.1% THD.) 

IM D i s t o r t i o n : L e s s than 0.1% SMPTE. 

Frequency Response: -3 dB a t 3 Hz, -3 dB a t 80 kHz. 

Damping: 200 a t 1 kHz. 

Gain: 26 dB. 

Noise: B e t t e r than 115 dB below 450W (A-weighted). 

I n p u t s : XLR-type or TRS ^ - i n c h phone. 

Input Impedance: 15 k J l e a c h l e g , balanced to ground. 

Slew Rate: 25V per microsecond. 

Mono-Bridging: 1200W i n t o 8/1, 1000W i n t o 16/2, a c c e s s e d through 
r e a r - p a n e l r e c e s s e d s w i t c h . 

Dimensions: 19 ,73-l/2"/10-13/16" (W/H/D). 

Weight: 21 l b s . 

AC Power: 120V, 60 Hz, 6A (1500W). 

A c c e s s o r i e s : A m p l i f i e r Support Brackets (Carver PN#000754) 

The Carver Corporation r e s e r v e s the r i g h t to improve i t s products a t any time. 
Therefore, f e a t u r e s , s p e c i f i c a t i o n s , and p r i c e s s u b j e c t to change without n o t i c e . 

22 



T r o u b l e s h o o t i n g 

I f you're having t r o u b l e or suspect a problem with the PM-1.5, t r y some simple 
troubleshooting f i r s t . More l i k e l y than not, the problem l i e s elswhere i n the 
s y s t e m — n o t w i t h your a m p l i f i e r . 

1. I f one channel i s "dead" (no sound), check the input c a b l e s to that 
channel. I n s p e c t a l l connections to make sure they are f i r m l y seated i n 
t h e i r r e s p e c t i v e j a c k s — a t the a m p l i f i e r and a t the component(s) d r i v i n g 
i t . T h i s means from the a m p l i f i e r i n p u t s to the outputs of the mixing-
console or instrument preamp. Check the output t e r m i n a l s f o r d i s c o n n e c t i o n 
there and a t the loudspeakers. I n s p e c t loudspeaker f u s e s . 

2. I f the shutdown p r o t e c t o r c i r c u i t s have been a c t i v a t e d , attempt to 
i s o l a t e and c o r r e c t the cause or f a u l t . I n s p e c t speaker w i r e s f o r " f r a y s " 
and s h o r t s . Make sure the a m p l i f i e r ' s i n t e r n a l c o o l i n g fan i s g e t t i n g 
enough f r e e l y c i r c u l a t i n g a i r ( i f overheated/overtemp, problem i s i n d i c a t e d ) . 
I f no cause or f a u l t can be found, remove the a m p l i f i e r f o r s e r v i c e 
i n s p e c t i o n . 

3. I f the main fu s e blows, t r y to determine the cause. I f the f u s e blows 
again, remove the a m p l i f i e r f o r s e r v i c e i n s p e c t i o n i f no e x t e r n a l cause can 
be found. 

Again, the m a j o r i t y of t r o u b l e s and problems with a sound system r e v o l v e 
around f a u l t y i n t e r c o n n e c t c a b l e s and cords. We advise double-checking each 
cable and cord w i t h a good c a b l e t e s t e r . Replace any suspect c a b l e s before 
going any f a r t h e r w i t h the troubleshooting procedure. 

I f a l l methods of f i n d i n g the problem don't work out, c o n t a c t : 

CARVER CORPORATION CUSTOMER SERVICE 
P.O. Box 1237 
Lynnwood, WA. 98046 
or c a l l : (206) 775-6245 

Your i n q u i r y w i l l be promptly responded to; we're glad to help. You might be 
d i r e c t e d to a Carver P r o f e s s i o n a l Products S e r v i c e Center, or be asked to 
r e t u r n the u n i t to the f a c t o r y . We must have the s e r i a l number of your PM-1.5 
before i t s r e t u r n can be authorized. When shipped to a s e r v i c e c e n t e r or the 
f a c t o r y , make sure i t ' s i n the o r i g i n a l carton, w e l l s e a l e d . I f convenient, 
your Carver P r o f e s s i o n a l Products Dealer should be consulted and might be 
a b l e to o f f e r a d d i t i o n a l a s s i s t a n c e . 
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