| GenRad

WARRANTY

We warrant that this product is free from defects in material and workmanship and,
when properly ugsed, will perform in accordance with GenRad's applicable published
specifications. f within one{1) year after original shipment itisfound notto meet this
standard, it will be repaired o7 at the option of GenRad, replaced at no charge when
returned 1o a GenRad service faciiity.

CHANGES IN THE PRODUCT NOT APPROVED BY GENRAD SHALL VQID
THIS WARRANTY,

GENRAD SHALL NOT BE LIABLE FOR ANY INBIRECT, SPECIAL, OR CONSE-
QUENTIAL DAMAGES, EVEN IF NOTICE HAS BEEN GIVEN OF THE POSSH-
BILITY OF SUCH DAMAGES.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR
HAPLIED, iINCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

SERVICE POLICY

Your local GenRad office or representative will assist vou in all matters relating to
product maintenance, such as calibration, repair, replacement parts and service
contraets,

GenRad policy is to maintain product repair capability for a period of five (5) years
after original shipment and 10 make this capability available at the then prevailing
schedule of charges.
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Figure 1. Panel view of the Type 1840-A Output Power Meter.

SPECIFICATIONS

RANGES

Power: 0.1 mwW to 20 W, 40 Hz to 20 kHz. Below 40 Hr, max
raling is reduced by up to 50% {at 25 Hz}, depending on imped-
ance selected. Auxillary dB scale reads from —15 to +43 dB
re 1 mw.

impedance: 0.6 Q to 32 kil in two1 ranges; yieiding 48 individual
impedances spaced approximately v 2 apart.

ACCURACY
Power: At 1 kHz, 0.3 dB;
50 Hz to 6 kHz, 20.5 dB;
30 Hz to 10 kHz, =1 dB;
at 20 Hz, —1.5 dB max, —1 dB avg;
at 20 kiHz, —5 dB max, +=1.5 ¢B avg.
Impedance: At 1 kHz, =6% max, —0.5% avg; =
J0 Hz to 2.5 kHz, =7% above 10 ki);
70 Hz to 5 kHz, 7% below 10 ki};
at 20 Mz, ~185% max, —8% avg;
at 20 kHz, #50% max, ==12% avg.

Waveform Error: Meter will indicate true rms with as much as
20% secend and third harmonics present in the input signal,
GENERAL

Mounting: Convertible-Bench Cabinet. Adaptors for rack mounting
) available.

Dimensions (width x height x depth): 12 x 4 x 8 in. (305 x 105 x
205 mm). Rack-acdaptor panel height, 3%z in,

Weight: Net, 1032 1b (4.9 kg); shipping, 17 Ib (8 kg).

ﬁ:gzl;%g;. ! Bescription |
1840-9701 | 1840-A Output Power Meter |

*At fuil-scale on all ranges; other impedances apply onty at full-
scale on ranges of 20 mW and above.



iNTRODUCTION

CAUTION

Do not overioad by more than 30 dB short-term {40 W
max) to avoid permanent damage,

section 1
INTRODUCTICN

1.1 PURPOSE.

The Type 1840-A Output Power Meter (Figure 1} is an adjustable,
passive network for the determination of the power output and of the in-
ternal impedance of audio-frequency generators, amplifiers, transducers,
and other sources of audio-frequency power. The power output is indi-
cated directly, and the internal impedance is indicated by the impedance
setting that yields maximum power output.

1.2 DESCRIPTION.

The Type 1840-A comprises an essentially constant load and a multi-
tap transformer that transforms the load to 48 discrete impedance values,
logarithmically distributed over the range from 0.6 ohm to 32 kilohms.
Successive steps vary approximately as the sixth root of four (¥1.26 to 1),
permitting a close approximation to any value within the range. The fixed
load incorporates a "I -network attenuator, calibrated in 10-decibel (10 10
! power) steps. It is termimated in a quasi root - mean - square detector
{meter plus rectifiers) calibrated in both watts and decibels, the latter re-
ferred to I milliwart. Compensating resistors are employed to adjust for
resistance removed as the secondary of the transformer is tapped down.
BECAUSE THE TYPE 1840-A INCORPORATES A TRANSFORMER, CARE
MUST BE EXERCISED WHEN TESTING DEVICES, PARTICULARLY TRAN-
SISTORS, THAT MIGHT BE DAMAGED BY EXCESSIVE MAGNETIZING
CURRENT AT LOW FREQUENCIES. Figure 2 indicates the power-vs-fre-
quency limitations for the various settings, imposed by this consideration.
The curves were determined by the primary volts per turn required to pro-
duce approximate saturation of the transformer core.

Figure 3 shows a simplified schematic diagram of the Type 1840-A
Qutput Power Meter.

The cornvertible bench cabinet that houses the Type 1840-A is equipped
with adjustable front feet to tilt the unit for easier reading of the meter. To
lock the feetin the fully extended position, rotate them untila click is heard.
Further rotation.releases the locks for return of the feet to the retracted
position, -
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TABLE 1
IMPEDANCE SETTING
Figure 2 Direct Current
Curves A B ¢ b E F For 0.5 DB Error
0.6 0.8 1 1.25 1.6 2 2 amp
Q 2.5 3.12 4 3 6.4 8 1 amp
10 12.5 16 20 28 32 .5 amp
40 30 64 80 100 128 250 ma
G.15 0.2 0.25 0.312 0.4 0.5 125 ma
e 0.6 0.8 1 1,25 1.6 2 63 ma
2.3 3.12 4 5 6.4 8 32 ma
10 12,5 16 20 25 32 16 ma

1.3 CONTROLS AND CONNECTORS.

The following table lists the controls and connectors on the panel of
the Type 1840~A Cutput Power Meter:

NAME TYPE FUNCTION

LOAD Z-position These two switches select the load. When the Q-K&

(2-KQ) switch switch is in the  position, any value between 0,6 and

and 24-position 128 ohms cat: be selected on the inner (white) scale of

rotary switch. the rotary switch, When the G-KQ switch is in the KQ

pogition, any value between0.15 and: 32 kilchms can be

selected on the outer {red) scale of:the rotary switch.

FULL- | 5-position This switch selects the power and decibel levels. The

SCALE | rotary switch. lower figures (white) give the fuli-scale power reading

POWER of the meter, The upper figures (red)indicate the dec~

and ibels that must be added algebraically to the meter
ADD DB reading.

{Continued)



INTRODUCTION

NAME TYPE FUNCTION

None Jack-top . The unknown is connected at the high (left) and low
binding posts binding posts, The case binding post {metal top) can
{three}. be comnnected to the low post by means of the captive

strap; it can be leftfloating, or it can be independently
grounded, as desired. For best accuracy at high fre-
quencies, disconnect the grounding strap from the low
input terminal,

Figare 3. Elementary schematic diggram
of the Type 1840-A Output Power Meter.
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TYPE 1840-A OUTPUT POWER METER

Section 2
OPERATING PROCEDURE

2.1 DETERMINATION OF UNKNOWN IMPEDANCE,

To find the value of an unknown source impedance, set the LOAD
switches to their highest readings and reduce these readings, step-by-step,
until the maximum power reading of the meter is obtained. The source im-.
pedance is the value indicated by the LOAD switches that gives this maxi-
mum meter reading. ALWAYS START WITH THE FULL SCALE POWER

SWITCH SET TO 20 WAT'TS, to avoid damage to the meter.

2.2 HIGHER.POWER SOURCES.

To use the Type 1840-A with sources of higher power (up to 200 watts),
a "T" -network attenuator {Figure 4) should be used. To find the proper im-
pedance (Z), operate the source below 20 watts, The resistance can then be
calculated and the proper values can be inserted in the circuit,

Connect the "T" attenuator (Figure 4) between the source and the Type
1840~ A. The attenuator adds 10 db to the meter-switch indlcation, and the
meter now reads 200 watts full-scale.

051882 05185 Z
W AA——

TO 200~ 1G4 WATT | 104 WATT TO TYPE

WATT Q7027 7566 WATT 1840 -A Figure 4. "T”-Network attennator.
SOURCE

7 OHMS SET 10 Z

O - Q

2.3 INSERTION LOSSES.

The insertion loss of an audio device can be determined from the out-
put of a system before and after the insertion of the device in question. The
difference between the two maximized decibel readings is the insertion loss
in decibels. : ‘

Similarly, the insertion loss of a transformer can be measured, Note
the decibel veadings before and after insertion of the transformer into the
circuit., The difference between these two readings is the insertion loss.
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2.4 ACCURACY OF MEASUREMENTS.

2.4.1 WAVEFORM ACCURACY, The guasi-rms circuit assures reasonabie freedom
from error introduced by the harmonic content of normally encountered waveforms
{20% second and third harmonies).

2.472 REACTANCE ACCURACY. Highly reactive scurces are improperly terminated
by the Type 1840-A and yield erroneous readings. The reactance present in most au- .
dio devices will have & negligible effect on the accuracy.

2.4.3 DIRECT-CURRENT ACCURACY. Table | gives the values of direct current
that can traverse the Type 1840-A for each impedance setting, without exceeding a
maximum error of 0.5 dB,

MECHANICAL PARTS LIST

Qnt Description GH Part No.

1 Knob, 1~5/16 dia, LOAD 5500-5421
includes

1 Retainer 5220-5401

1 Knob, 15/16 dia, LOAD 5500~-5321
includes

1 Retainer 5220-5402

1 Knob, 15/16 dia, ADD DB 5508-5323
includes

1 Retainer 5220~5402

4 Foot, Rubber 52600700



TYPE 1840-A QUTPUT POWER METER

ELECTRICAL PARTS LIST

Fed
Ref Das Description GR Part No. Mfg Code Mfg Part No.
C 300 CAP ALUM 10 UF 150V 4450-3100 56289 30D106GL5C
C 301 CAP ALUM 10 UF 150V 450-3100 56289 30010666150
, CR 300 DICDE IN34A 60PIV IR 30UA GE 6082~1003 03877 1N344
CR 301 DIODE 1IN34A 60PIV IR 30UA GE 6082-X003 03877 IN34A
J 100 HINDING POST ASM 0938-3002 24655 0938-3002
J10F BINDING POST ASM 0938~3002 24655 0938-3002
J 102 BINDING POST ASM 0938~-3022 244655 0538-3022
M 104 MEYER 57301280 24655 5730-1280
R 100 RESISTOR A=1.87K B=1.21K 1840-04L10 24055 1845-0410
R I01 RESISTOR A=l1.87K B=1,21K 1840-0410 24855 1840-0410
R 205 RESISTOR A=}.54K B=l.21K 1840-0420 24655 1840-0420
R 201 RESISTDR A=l.54K B=l.21K 1840~0420 24655 1840~0420
R 300 P#OY wWW YRM  LOK OHM 10 PCT LIV 6050~1800 24655 6050-1800
R 301 RES FLM 2.61K 1 PCY 1/4W 6350«1261 81349 RNGODZ2611LF
R 302 RES FLM 1.54K 1 PCT 1/24W 64530-1154 B]349 BRNo 554 1LF
R 303 RES FLM 1.1K 1 PCT i/4W 6350-1110 Bl1349 RNSOD1I101F
% 304 RES COMP 6.8 K SPCT 1L/24 6100-2685 81349 RLR20GHAZY
R 385 RES FLM 1.54K 1 PCT 1/4W 6350-1154 81349 ARNGODES4 L F
R 3056 RES FLM 1.21K I PLT 174W 6350-1121 B1349 RNeODL1Z21LF
R 307 RES FEM 1l.87K 1 PCT 1/74W 6£350-118T 81349 RNSGODIBTLF
R 308 RES FLM 1.54K 1 PCT L/4W 6350-1154 Bl349 RNGODI B4 1F
R 309 RES FLM 1.87K I PLT L/4W 6350~-1187 B1349 RNACOLBTIF
‘R340 RES FLM 1.21K 1 PCT 1/4W 4350-1121 81349 RNGODEIZLLF
R 311 RES FLM l.54K 1 PLT 1/4W £350-1154 81349 RN&GECULH4LF
R 312 RES FLM 1.87TK L PCT LW 6550-1187 81349 RNTSO1RTAF
R 314 VALUE DEYERMINED BY LAB ——wm—————
R 811 RES COMP 5.1 K OHM SPCT 1/2W 4£100-2515 81349 RCR20G5124
R 812 RES COMP 8,2 K SPLT 1/2W 6120-2825 81349 RCRZ2GGH22J
R 813 RES COMP 16 K OHM S5PCT 1/24 6100-3165 81349 RERZ2GG163
R 814 RES COMP 27 K S5PLYT 1/2W 61003275 81349 RCRZ0G2734
R B1l5 RES COMP 130 K OHM SPCY 1l/s2M 6100-4135 81349 RCRZ20G1344
R 816 RES COMP 47 K 5PCT IW 6110~3475 81349 RORZZG4TEY
R 81T RES COMP 33 OHM SPCT 1/2W 6100-0335 81349 RCRZCG330S
R BlB RES COMP 56 (OHM S5PCT 1/2W 6E00-0565 81349 RCR2UG560J
R 819 RES LOMP 75 MM 5PCT 1/2W 53100~0755% 81349 RCRZOGT504
R 820 RES COMP 91 GHM 5PCT 1/2¢ 6100-0915 Bl349 RCR28G21C
R 821 RES COMP 100 OHM SPCT 1/2W 6100-1105 81349 RCRZOGIOL Y
S 100 SWITLH ROTARY ASM 78902440 2465% 1890~2440
S 200 SWITCUH RDTARY ASM T8%0~-2420 24655 7890-2420
S 300 SWITCH ROTARY ASM 7890~2430 24655 7890~2430
T 18D TRANSFORMER AUDIO 3365-4001 24655 0365~4GG1
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Rotary switch sections are shown as viewed
from the pane! end of the shaft, The first digit
of the contact number refers to the section.
The section nearest the panel is 1, the next
section back is 2, etc. The next two digits refer
10 the contact., Contact 01 is the first position
ciockwise from a strut screw {usuaily the screw
above the locating key), and the other contacts
are numbered sequentially (02, 03, 04, etc),
proceeding clockwise around the section, A
suffix F or B indicates that the contact is on
the front or rear of the section, respectively.

s5r B2

NOTES: o .
RESISTORS 174 WATT UNLESS OTHERWISE SPECIFIED s 2s L LoaD
RESISTANCE IN OHMS UNLESS OTHERWISE SPECIFIED e 5z !
K=1000 OHMS M= MEGOWM 129 s 2t a xa-
CAPACITANCE VALUES ONE AND OVER IN PICOFARADS, P a 20 :
LESS THAN ONE IN MICROFARADS, UNLESS LEE 2054
OTHERWISE SPECIFIED P 42 8 LEGEND FOR 5200
@ SCREWDRIVER ECONTROL a5 2 Pra
0.4 1.6 5012_5
125 &4
o3lz so 6
025 98462800 20
0.2 0. Y

LEBEND FOR §100
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Figure 5. Schematic diagram of the Type 1840-A OQutput Power Meter,
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Combraciye Teeimmanie, Corp., Camiidge, 46, 02136

Tanlvei? S, Clifron Forge, VA 24272

Sosempnn . o, S0 Loves, MO B3N

LTH Carp., Lrkbaee, 18 95514

V7T Cannan Elest e dnur, Los Angoles. CA S0001

£ Glare & To, Chicwe, T 60644

Gontunt. 1nc. A bbcrs. W 43712

Contiment aran Cu., Ine., tew York, MY 19001

T ot ..t o tomce. 11 (000

Gressont fiox Cars, E. Pladeichin, PA 19134

Chataga h‘nl\mhrr’? Lemnp., Chieaga, 47, BOBAG

h o, $hits, £ 606

Bareedl Corsr. 840, Dn\\mev LA 8024

Flyctrnmathve By, Co Wallimanac, CT 36226

Lontnental Sorew Lo, M By, MAG2742

fyroonics. o . Hers ooy Bis, N3 07622

Ciadigh Lo, Biaakiyn, dY 30

G Isturant futp., Newars, 143 47104

3

[eane K3, (o, Chicaqu. 12 606

D Faeer o, b, West 1lip, AV T1798

£y Co, gt 1, Phitteinhia, PA 19144

Flastic Swp Ml Com . Unsar, 13 T8

o Fechnntogics! Praugts, Lrie PA R1E
Angrhe Elpctane Conp., Hivkwilte, 13, NY 11807
Cating Eleeteie Co., W. Harttwd. T 66110

Biro Hewstor Ca.. New Yotk (% 18001
JF i Braies Core |, fiiooslyn, NY 11279
Grurvbans o, et i 153 07657
Heaemans £inciric Cn , Tionien, 764 08607
Hubbell, Sxcarford, 0T 45467

Inetursrinat Conaenssr Car., Chicags, 1, 80815
Amsinwnnt B9 Divivias, Dantuay, OT G661
Juheson G, & F . Wasaca, AN 51D

IAC e of TRW. Halomton, 15 32601

waka Espctric Gacll, M1 Vaenan, 2V H0ESY
Latayrtte lagustont Elnewanies, Syossat, NY 11281
Linen & Co , rodence, Ry 02906

Littedtuae, Ine_, Cres Plainns, 1t 6OGTE

Lusci ¥1g. Cor , Er, P 1551

Mty £50e . Dot 141 40204

Mitlen tata. G
ol Eléixeit 0., CRourtang, Ok 4514
Nananad Futm G, Pitsburg. P 15230
Cusbe A8y, s, Crystas Lake 13 G001
Purtan Macliuyer G, Proveaee. R 32906
Fass-Smyma, Syreruss, MY 13208
P cufictwets Fubber Co_, Tryneon, 1) S9838
Pty Lackwashor €0, Hewark, 30 02404
Amesican dachine & Fouhdiy G, Prncaton, 16 47576
Fiay 41-Ver Ca.. At WL 53783
TR Eincnanic Come., Crmoen, 1) D803
Giemaral etz (g, Brochlyn, N¥ $121
Shatanront fil, Tont Wksl, Elgis 1 6120
Sigma Inytraments dar,, Sautl Brrntres, M (2184
. Stagkpmis Garbga Co., 54 Mary's, P4 15837
Finnerman #rodusts, bac., Cievaland, OH #4101
A.CA. irc, Tuhe & Sersicond., Hatiisen, v 17629
Waldes Kahinoor Co., lewr York, NY THS
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Manufagturer

Wicaseotd G, Hreboud, CT G110

Contmenra WIRT Eleciranims G s, Pletidoiores, PA 13101
Ziecich MIg. o, Miunt Kiscn, NY 50548

Tektranix, the., BRaumtan. IR 7005

Prstors Fasena, Toeleds, OH 43608

igkans Ine., B1. Loois, MG 51866

Lamina Eiovtrancs Corp.. Mellie, NY 11746
Siwague Protfcts ., NOrh Anems. WA (1247
Matorots inc,, Frankan Forl, 1L 60131

Formice Corp., Cinannst, OH #6232

Stoemiard (it Co.. Lateyerte, 8 47502

Bourna Ladkirararies, ., Aoendn, L4 92506
Sylubtis Lisctiar Prchcts, ne. kew York, HY 10017
e Filtar Corp., Mikwswkoe, WE 53718

Hammartundt Cor , boe., MNow York, WY 5GEI0

Pura Cartian .. 5, Mary 5, P4 15857

Frvermationad Tnstiument, Drwge, 7 96477

Gy 10z, LeGrange, 11, 60525

fsplanute $thg, Cars, Graling, N OVHD

Wenchester Elegrroacs G 1ag., Uakvifls, UF 06779

Mirtary SOmrticatian

g ANy Speciticacions

T netianal Revnfier Corn., 1 Sepunda, SA 0244
Cudamnius Elpctronnt Codl., Yonkes, BY 0701
Filtron ta., ihushing, MY 135

Barty Wreght Corp,. Waterioe, MA D212
Slvania Elec. Prod., Erpanun, P 19834
Iecfiadta Patréry b Miodgl Works, Lafers, [ 46380
Swatcherstt, Inc., Cnimgo, o 60633

orals & Conteof, Inc., Artehora, MA 92703
Mibwsukes Fesiston (., Midwalkes, il SIE
Satran ¥fg. S, 0., Womseom, NY 12483
Wt SemCaRgucto D, Geniana, TX 76040
Mpissner g, Me. Carmee, 11, 62863

Ca'x bzamam Co f.smbrn‘“ hea Ol EA2

St Eietres s, Hawea, 70 36368
Buargughs Cotp., Flaiathd, N1 67061
Linian Casarck Ciep., Newe Yerk, he'w 100
The Capacitar Divinon, Dualnia, 18 89153
Camurige. 14 17150
Jaantngten. 1N 4140t

T A ME. Carm, Lae Aogels, CA B0053
Precuin Ktar Broduets, Sionabam, M4 2380
FLA ALiRe, Comp. & Devl, siarnsan, N 07029
RLE. . Corb., Now Facells, WY 19801

Gont. Electronics Cor,, Granklys, NY 14222
Cuther-biammer e, Linceins, |1 62656

Gasala iar. Barteries, ing._ Taanton . N 60T
Conl Dubstine. f uinedy Vit ¢ 21526

K & 0 Mg Co_, News York WY SOODT

itz Gabat Cors., Boston, A (2115

Vit Toesisrmar o, Ghican, 1L SOSIT
Betkshios Transfurmer Corp., Xen,
Ailpry Capaeiins o, Tadianagole, IN 46208
Bl|gey Haegery C
Gudltors fnafustrses, Ins.. MERISha,
Westmghouse Ercine 2., Bane
Barovwery Prodfuets o, !4m<1w||;,$‘1\ 10602
Comtimental wire Corg., Yore, FA 11405
£ T, Wannont. Sabem, MA B11G

rtite 227G, Lo, M-shiwal ks, iy 46534
dofanaen Mig, fo faantas, 8GOS

o s Semicaartur, Mok, £ 32901
Augar firutrees, 1ns Ath, 42703
Charnlas Gor., Vo
Buale Electra

Eihgg EIRITORAA. COL B wkanoe, NY 31228
Mepnima 1ol Ca, 1ac., Hidsia, A 3
digneves, tne., Freeann, L 61012

Electra tasul. Gor . Woriltae, L1, WY 11377
Eokg1om Ganragnubser,. Sronmmoue, MA D1RT0
LA Misnati Soen, Weatuey. NY 1994
ey Coep. Farwaon Cay., 63

Hunsan Lamg Ca.. Kearny s
e et 7o I Wahurn, b 81301
it € sp. Cot Pean, i, Fanuey, P 15671
Lramaer Sracduicrs e . Mew vork, MY 3081
b G, Cumprnents B, Sy, w10
Tumg Sel Esectrre nc., Newak, 8 671

Westan Insizamencs, fnc. hchibala, FA smo:

Yt Lans, Mancnastar, [ 13103

Dkan Con, Chia, 11, GOEUE

Magreeiart Elecn s G, Uhicago, 1L 506

atas fedusts ksl Gona . Brobeliong N 03633

Giarde Wiy, Gar, Lunibedead, R 02984

Chauline Camspanents, 1oz . 5L Marys, PA 15857
Mg ibecianis WM. .. Lswrence. MA GiE43
Consinemal Connecss Corp,, Woodsde, MY FEIY
Viteamon, dne., Droiquone:, $T DREQT

CGorthos Garp.. ioomtiais, 35 02003

Rathicds Miy. Lo Jrotiing Myarsow, || 50008
Amecizan Brags Ca, Torlington, CT 06790
Werkesser Con, L Chiraga, |
315 €2 hton of Aeava s Corp., Oleas, BT 14766
MiCrowasa Amocamy, fra., Burtingtos, s 31801

Lompar, ine., el 40 1T

Borih Hilly lear ton Coue, %2 31547
Meravor, ine., §lushivg, 8Y 19358

Vs Fasoe it Pato A0, CA 94103
Ae Corp., Winchester, $44 01580

st Eicteonics, Gt Altea, MY 14052




