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1. Prsedmiot opracowania.

Praedmicten opracowanie :M gebranie wytyosnych usytko-
wych, ergonomicsnych i plastycasnyech dotycsqoych rejestra-
tordw x = ¥,

Rejestratory tekie nie sg dotychezas produkowane w kraju
i stanowiq proedmiot importu s krajéw kapitalistycsnyeh,
co powoduje dotkliwy ich niedobdyr,

Uruchomienie produkeji rejestratora x - y wed2ug wiasnego
opracowania konstrukoyjnege praewidzisno w Oérodku Bedawe
¢30 Rozwojowym Metrologii Elektrycsnej i Lubuskich Zakiaw
dach Aparatury Elektrycznej LUMEL w Zielonej Gdrze.

2, Obszar sestosowenia wyrobu,.

Rejestratory x « y orvas x « ¢ sznajdujq sastosowanie m.i.

Jakos

a/ wyposasenie leboratoriéw pomiavowych,

b/ wyposadenie pruemyszowych stanowisk kontreli jakesei,

o/ wyposagenie pracowni badawesych w réinych dsiedsinach
naukd i dydaktyki,

d/ ursagdsenia wyjéeiowe dla komputerowych systeméw centrale
nej rejestracji,

e/ urzgdzsenia wyjdciowe dla komputerowych systeméw sterowa-
nia procesami prasemysiowymi, |
£/ ursgdsenia wyjdeiowe dla komputerowych terminali graficge

nych,
g/ ursqdsenia wejdcia/wyjéeia dla komputerowych systemdw
inéynierskich.



2. Praeglad rejestratoréw formatu A 3 produkeji sagrenicsme].

8+1. 0gélne dane Mom.

W 0 3 W W N -

Pivme 4 typ Joraat | ssers| GReb, Inr::
ma mm | mm T i
Rhode o Schwews &SK 2 380x2680 | 440 | 488 | 150 x| =
Siemens Kompensograph XY | 370x260 | 444 | 444 | 110 (x| =
Goers Servogor XY RE 551| 370x280 | 442 | 477 | 129 | |=
Sefyem Type TRP 250%250 | 445 | 355 | 126 (x| |
Ifeles Type S-200 400=300 | 440 | 530 | 150 x| |
watanabe WX 419 380x250 | 446 | 500 | 120 |x |=
Bryens 26000 3802280 | 480 | 510 | 140 %
MPE Seria 800 4 1000 3802250 | 483 | 444 | 125 z
Gould Brush 500 380250 | 483 | 533 | 178 | |=x
10 | Howlett Packawd 7040 A | 380x250 | 483 | 230 | 165 | |=
T04% A OBEM X-Y Recorders
11 |Hewlett Packard 7044 A | 380x250 | 483 | 400 | 165 | |=
12 |Hewlott Packard 7047 A |380x250 | 483 | 441 | 173 | |x=
13 Houston Instruments 2000 | 380x250 | 447 | 400 | 165




3.2, Dans charakterystycsne generatoréw podstawy czasu.

=
e | e | S,
) g
§&§§‘§m- mpaﬁbml'h
HIREIRE I s | min
a|0]gl2 2
i Rhode a Schwers 2SK2 | x) |xf| | 9| 0,2| 120|8/en|7,6| 76
2 Siemens Eompensograph XY x| (110,05 100 m/8 (3,7 123
3 Goers Serveger XY RE 551 | x| (= 8| 0,1 20|s/fem|3,7| 12
4 SSefrem Type TRP 1-100 9 | 0,25 | 100|8/cm|642 | 41
$ Ifeles Type 5-200 2w | | 7/0,2 | 20|s/em| 8 | 13
6 Watanabe WX 411 s [®) | 70,2 | 20{s/em|7,6] 12
7 Bryans 26000 %) z/x| | 9|0,05 20 8/emi1,4] 12
8 MFE seria 800 1 1000 °) 2| (% 70,25 25 s/em|642| 15
9 Goutd Brush 500°) x| x| 9(0,9 | 50/sfea} 1 12
O e T 0Aes| | ®P | | 505 | 30|a/em| 19| 30
11 Hewlett Packard 7044 A®) x| | 60,25 50| a/em 6,8 30
12 Hewlett Pmcksrd 7047 A®) (x| x| | 6 0,9 | S0/s/em| 19| 30
13 Housten Instruments m’f %) % 11 | 0,05 | 100 s/en| 1,2 63
') w wersji leberatoryined
?) wapéinie 8 podsakvesami wam osi =
3) podetawe esasu dla obu osls x-t oras y-¢

4) dostepne opsje na posscsegéine predkoded

? Gane’w Sabeld die noquin 276 ¢ o na

popn e g o) mpamios



4. Proponowens koncepsja ukiadu projektowanie-produkcja-
gpraedad dle woduiny rejestratowdw/plotterdw LULEL

Rozeznanie dokonane prsez OBR ME wekazuje na duse saintereso-
wanie odbiowredw krajewysh sardwno klasycsnym rejestratoren
xey, Jok 4 rejestvatorem typu plotter. Obserwowany saybki rom~
wé) systemdw pomiayu isntomatyki Jostatnio s wykersystaniem
minikomputerdw/ saspewnia dusy rynek sbytu dla rejestratordw
tmwo

Mofnaprzewidywad tekie saintercsowenie konsirukejq odbicredw
gagranicsnyoh, w tym prsypadkn jednak ekepansjs cksportowa
stawia ograniozenis i wymagania snacgale powadniejsze, nig
produkeje ne wynek krejowy. Hodma liesyé ne powainiejesy
okeport na yynki KK, jedeli;

1, wyrdb bedzic sachowywal parametry tecimiczne paayiote alctue
alrie »2 dwiccie sa niesbedne dla danej klasy 1 sactosous
nia spraetu,

2, wyeéh bolzie konkuwrencyjny cenows i dostaroseny w krdtkich
terminach.,

Hoftnaprrzewidywad, Se resliszacja warunku 1. ule spreawl wigksze-
80 kaepolu kadrse techndesns) CIR ME i praedsicbiorstwa.,
Speanienie warunku 2, jest jednuk snscsule trudniejsce & uwagl
e natwrelng eproeemnodé miedsy koniccanodeis oferowania niew
wieikich emeste gewii rejestretora ¢ Hgdanych paremetrach -

8 ocnywistq zasedq celquenia niskich kosstéw produkeyinyeb.
pray dudej produkoii i hogetyn oprayraifoveniue

Pen trvudny preblem wydaje si¢ modliwy do prscswycictenia dmicki
temu, 2¢ OBR ME ovaz LEZAE LUWIEL nie posiadajq pralktyocmnie
doroblu w temacie rojestratorw xwy/plotter 1 nie sq skrepowane
konieognodely rozwijania lud adeptacii starych roswigaad,

Wydaje si9 ocsywisls, fe zapownionie w tych warunkach kenkurenw
ey jnoded ecenowel 4 prayssie] ekspsnsii ckaporiowej jest mofliwe
tyiko przy nadszwyezad stararmym opracowaninu konstmukeyinym wy-
robu 4 bavdze smzesegfiowym usteleniu wield ogreniosed konstrulee
eyinyeh 4 wnifikecyjnyeh jus w fasie konstrukeji modelu.



Wyaike 3 tegs niewygodne i truzina do spinienis koniessnodd
prowadzenia bardze sserckiege frentu pras kenstrulkeyjnyeh,
zerduno elektryosnyeh jek 4 mechanissrych, jué na samym po-
- eaqiku oprecovsnia / 2 tendenelq do smdcjszania iloded saw
truinicnyeh proy konstzukeji w delsaych etapach preay/.

- Spodziswanyn efekiel bakioge ustawienda prag bodade prayspie~
" ssende 1 smmiejsaenie zakresu prac nad teclmelogly 4 oprayrsge

dowanien /prses szereky unifikasje/. Efektem bedsie ted jednoe
czeame wyprodukowanis, wyprdbowanis i ewent. siierowanie na
wybreny rynek kilku wersji rejestratore/plottere prazesnaczo-
wuwmcmw.

:mmsmqmmmmm
 waé utworsenie wyspecjalizowane] sduiby serwisowej, ktéra

- mmmemuummtmmm»
ray serii pwémej,

Problem ushflenia harmonogramu prac konstrukeyjnyeh rejestrato-
ra/plottera 4 teymindw wuchamiania produkeji jest bawdse
istotny 4 wymage degkeimege rezwadenia. Wisgde sie to 8 sage-
dnienien odpowledniego preedstawionia koustrukeji /zwiasscszs
wohea iaporddedw sagranicsnyeh/ i prasionania udytkowdkéw

Jud na etapie seril prdined, 3o ofaruvana onsirukejc sostels
opracowens @ peing snajomodoin puirsedb uiytkownilkéw,

gad 4 egramicsed, wynikajgeyeh » istnienia nova 4 saleced
organisecdi nigluynarodowyeh, usialed wyspesjallsowenych
komigjd RWPG /up Jednoléty System Minikomputerdw ovas ASW/ .
Wyniknde prewdopodoimie koniesmneds desiosowania konstrukoji
do saleced standsadowego intewrfase, okredlonege wetepnie
dekunenten I¢ 66/Secretariat/28 - July 1974,

Odbitki esefoi tego dokumentu zalfesomo na nastepnych atro-
nach.



5+ Proponowena saseds kenstrukejd meduowej.

¥ proypadku usnenia sa usasadnione salefed podanyeh w pune

xele 4 niniejszego opracowanis logiezng kensekwensjq powinne

~ byé prayjecie nastepujscyeh zasad pu:oktmu konstrukeji
0@ strony meohmm i elekixyosne],

Rejekirator x-y LIEL oras plotier graficany LUMEL s§ koune
gstrukejoni siostreanymi, meksyrelnic se sobg sunifikowsnymi.

Rejestrater x-y LUMEL jest kensirukels modulouy 4 skinda al¢
# nustepujieysh bloksw funkejonalnyoh fryse iia

a/ bvlok rejestruigsy

b/ moduk wejdeiovy ol x

8/ zadu weidcdowy osl ¥

&f modul sterowanis sapisen
Posscnogilne moduly 23¢34 #l¢ elektsyesaio s blokiem rejestru=
Jacym prey poemeey Zgezdwek o snvrcalisowanym ukiedznie adresdw,
Ne to pozwelild na wykorsyelywiuie tege samege <ypu /o nawet
tezo canszo sgzemplerse/ madviu wejdeiowese sexdwno w osi x
Jok w osd ¥,
Eonieotsnodé dostoseowania produkiu do wymeged rdinyech Lategovii
utytkownikdw sakiade opresowanle killku $ypéw modudw wejdele=
wysh o »é2nej ezudoded, jak rdmles modukiv z generatovem pode
atuny esawi, ¢0 przy 2elolone] wymiennodes wamacnieesy osi x
1 o8 7 pemwoll we wiyskanie zapiedw meL/t/ ovas y=£/%/.

Fragwidywene zaabtossvaaie w nkdadash autonatyicl owas nystemach
remputarosyeh persuca takla oprucowsnle modulu stervowania po-
swalajaceze n8 sdeine wruchamiaxie rejestratora,

Sropomuje slg suczegiowe rozwasenie celowodei opracowania
nigk¥drych moduddn wejdelowyeh w wersji cpecjainie dostosowane]
do pracy w systenmach praesysZowych, Varunkd uiyikowanis narsue
eajq tam celowodd stosowania elementdw regulacyjnych bdlokowa
nych lub toudne dostopnych. Hoduly tekie wogs byé ponadte ukiew
runkowane ne woakie parameiry pracy, co wplywa na ish potanie=
nie.

Préba takicze roswiaseria jest rejestyvetor Rhods i Schwars ZSK §
oferoweny w worsji laboresoryjnej oras systexowej. Zuagznie po-
wainiejsze efekty ekonomicsne mofna oesywidcie osiaqgnaé prsy
proponowenej konetrukeji modulowej.



BLOK REJESTRUJACY

+ znacznik zdarzen /opcja/
+ czujnik fotoel. /opcja/
+ ptetwy mocujace /opcja/

MODUEY WEJSCIOWE

Modux bez wyposazenia

Wzm. Sredniej czutosci

Wzm. $redniej czuZosgci
+ podstawa czasu

Wzm. wysokiej czutosci

Wzm. wysokiej czutosci
+ podstawa czasu

2 kan, wzm. Sredniej czui,
Wzm, logarytmiczny

Point plotter

Generator krzywych /wsp. z
czujnikiem fotoelektr./

MODUZY STEROWANIA

Wiy, sieci, wyX. pisaka

Wyx. sieci, wyx. pisaka,
przycisk znacznika

Wyx. sieci, autom. sterow.
pisakiem i znacznikiem na
poziomie TTL

REJESTRATOR X-Y

_

LABORATORYJNE SYSTELIQOWE
10
11 21
12
13 23
14
15 25
16
17 27
18
===
31 Ly
32
33
[ttt ]
[ |
0

Rys. 1. Zasada proponowanej konstrukcji moduzowe}
rodziny rejestratorow LUMEL
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Rys. 2. Wymiary szafek 19 calowych opracowanych

w OBRUI Era dla blokdéw Systemu MERA 300




6, Przewidywane kierunki rmju konstrukejde

WM&MW&W#“M;M
kowndkom samego bioku rejestrujycegs de kempletecji na sase~
dech QiM, o jest stosowane prues firme Hewleli~Packawd
/epecjalne wersje 7040 Ay T041 A ~ sads 3/ ovas prses firmg
mmmtwmehmmmmmmskuam
i 3000 /esks 6/

mmmmmmwwm Wtum- elg vgR~
mww;m»mmmm
Zuzesmcea rejestratow Houston Lusize 2000 wglaje gic srealii~
poweny Glu spedndends wymegsl buxdGgo smtwchdaromhm-
nych w niniejsayu opragowenin. \

Specjalicovane meduly weldéciowe do lmnputujt ne zanadach
wmméamﬂﬁmumwmmtm-
dukpvane prees OBR ME,

Kierunkiom y¥oswoju, wymagajaoya dstoinlejassego ‘M PTEC
 jest opracewanie W prayssiodcd rejestratera Guuplselowego

Jzya. &zwmmmmaamzawuwsm
pisca a8 pepiarse -&m [l-:!ﬂd M t:p-l. A

N

Opracowanie wersji mms 40 sapiau .iw na |
g rold, scakolwiek kenstrukeyjuie datwiejsue, ule wyma:o

PrIysaL0dcione o uwdgh nd uniejsse nxaw usyskowe, W .
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¥ wymiary wynikajgce z zalecehr IEC 48

BN-72/5570-04, DIN 41 494

/C0/103 oraz IEC 48/Secr/136,

¥ wymiary wynikajace z konstrukcji minikomputerdw

System MERA 300

Rys. 3. Proponowane gZdwne wymiary rejestratora LUMEL

/podz, 1:5/



. e S P v, S0 s N it Sl o At e

X
V
V
\
i i X =
*‘dul I
3 ! e
NRL 'l 0| &
W | I B §
|
Q II » g 0 ‘NO)
2| [IJ g B g
o | AR >
H | ll % N W
EB Il — N X
= firied
:I ! 2
| | i
| -1
|1 | |
_l_Ll ﬁLJ *
X
et 37 AN »
L M=177. _|"90 ]| M=177 40
= 444 *
*
i 482 -4

*wymiary wynikajace z zalecehr IEC 48/C0/103 oraz IEC 48/8ecr/136,
BN-72/5570-04, DIN 41 494

*mwmiary'wynikajace z konstrukeji minikomputerdw
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Rys. 4. GZéwne wymiary rejestratora LUMEL
w rozwojowe]j wersji dwupisakowej
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® wymiary wynikajace z zalecen IEC 48/C0/103, IEC 48/Secr/136,
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»# wymiary wynikajace z konstrukcji minikomputerdw
System MERA 300

Rys. 5. GXéwne wymiary rejestratora LUMEL - alternatywa
/wieksza powierzchnia piyt moduxdéw wejsciowych/
podz. 1:5
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Rys. 6. GXéwne wymiary rejestratora LUMEL w wersji dwupisakowe] -
alternatywa /wieksza powierzchnia pZyt moduéw wej-
sciowych/ podz. 135
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Rys. 7. Mozliwo$ci umieszczenia rejestratora LUMEL
w szafkach 19 calowych Systemu MERA 300



4» Proponowane giéwne wymiary konstrukejd.

& uwagi naprzyjety warunek umiesscsania rejestratora

W posyeji pionowej w typowych szafach 4 stojakach 19 ca-
lowyeh wymiary gebawrytowe komstrukeji mussg speiniad Wy
magania nowrm BN-72/5570-04 oras DIN 41 494, wynikajase
g saleced IBC 48/00/103 41 IRC 48/Secr/136.

Wynikajqee 8 podanych wysej norm oras s imnych uwarunkoe
waid proponowane wymiary komstrukeji podano me rys. 3i 5.

Vymiar wysokedel wewngtramej Xode rejestratora /osznaczony
K na ryo, 3 / wynika s wymiaréw pepieru udytego do sapisu,
Dla papieru arkussowege formatu A 3 wymier ten powinien
wynosié ok, 310 mm,

Proponuje si¢ jednak roswasemie prayjecia do sazoged kon-
strukeyjnych wymiaru X = 366 mm.

PogwoliZoby o w prayssiodei na Zatwiejssze opracowanie
werajl rejestratora na papier skiadany 2 perforacjg brze-
gowq / Z-fold chart peck /. Papier tego rodszeju o szero-
kodcd caZkowitej 360 mm jJest stosowany w drukarkach snako-
wo - mozailkowyeh DZNM 180 /licencjs Logabax/ predukowanych
proes ZMP MERA-BXonie. ,
Zastosowaniec wersjl tego papieru z nadrukiem siatki mildi-
metrowej oras wykorzsystanic eolementéw mechenismu przesuwu
papieru ¢ DZM 180 mode ukatwidé prace konstrukeyjne pray
nowym modelu rejestratora,

Zrezygnowenie 8 podanego wysej /dyskusyjnege sreszta/ po-
stulatu fedise) unifikacii wymiarowej Zosa rejestratora
dla obu wersji poswoli na smniejszenie wysokodei rejestre-
tora arkussowego ¢ 1 U= 44 mm do wymiaru 9 U = 400 mm,
Prayjecie w salozeniach tego postulatu wymega utrsymania
wysokodel caikowite] wezystkich wersji rejestratora

10 U= 444 mm, a wige wielkoded stosowenej w blokach mind-
komputeréw MOMIK 8b/100 oras MOMIK Sb/1000.

Vymler dZugodei modudu wejdciowego /oznaczony M : a2 rys. 3/
Jest typowim wymiarem = szeregu wysokodei piyt csoZowyech
19 calowyeh / 4 U /.



liodudy wejdciowe rejestratora / & tym bardsiej krdtasze

od nich modudy stevowania/ wykonane w wymiarach podanych

na rys. poswalaja w vesic pdinicjese) potrazehy na 2atwe
ich praetransponowanie nas

a/ piyty ecsoZowe migdsynarodowego systemun moduZowego
CAMAC o wysokoded 221 mm /wysokosdd cmmok. 160 mm/
i sserokedel 51,4 mm
1ub “.‘ e ‘
Obudowy systemn CAMAC produkewane sq w kwvaju,

b/ obudowy moduowe produkejdi MERA-ZAP-MONT Ostréw Wikp.
© piytach wysokoded 178 mm /wysokosé coymn ok. 140 mm/
i sserokoded 44 mm, 66 mm, 88 mm,

¢/ piyty csoowe miedsynavodowelo systeun moduZowego
AEC~ITIM o wysokoded 221 mm /wysokodé caymma ok. 185 mm/
i szerokofed 68,6 mm /omerokosé czymma ok, 61 mum/
lub 103,1 mm /sserokosé csymma oke 96 mm/,

4/ payty czozowe migdsynavodowego systemu moduowego INS
o wysokesed 177 mm /wysokoéé caymne ok, 140 mmy/
iub 221 mm /wysokodé czyyma ok, 185 mm/
i oserokofed 68,6 mm /eserckodé csymns ok, 6% mm/
lub 103,71 mm /oserckosds cayms ok. 96 mm/.

Podane wysej wartoded wysokodciveszynnych" pyt /przestrsed
do wypeinienia elementami/ naledy uwsgledniaé prsy proje-
ktowaniu posseseglinych moduzdw mmtnnh rojoutratora.



8. Proponowene elementy typowe.
8.1. PokwretZa,

Proponuje sie usycie w komnstrukeji pokretex typ E 100,
produkowanych przez ZZEAP "Meratronik® /d. Elpo/ w Ware
szawie. Pokret2e mosna stosowaé z kilkoma typami wekad-
nikéw oras zestewiad jako pokretZa zdwojone wepéosiowe.
Karty informacyjne pokretez E 100 przekazano upmodnio
do OBR ME.

W konstrukeji przewiduje sig castosowanie pokrgter E 100
# 15 mm oraz § 23 mm w kolorze szarym w nastepujqcym asor-
tymencies

8/ Pokreto § 23 mm ze wsk. symbol E100-4X2-1200-30

b/ Pokretie § 15 mm ze wek, symbol B100-3X2-1200-30
Pokretia te po odjeciu wskadniks /oo zmienia symbol
pokret2a/ mogg byé usywane np jake elementy zerowania.
Zestaw pokretek wspdlosiowychs

¢/ PokretZo ze wak 4 23 mm symbol E100-4X2-1200-00

d/ PokretXe # 15 mm /korek z kropka/ symbol E100-3X2-0000-40

Uwaga: Asortyment podany tylko dla zaopatrzenia modeld

i prototypéw, Przed dofonaniem samdwienia nalesy usgodnié
frednice waikéw wyjdciowych i w kaddej pozycii w miejsece X
wpisaé odpowiednie: 3 dla waika d = 4 ma

5 d=6m
6 d = 6,35 mm
7 de 8m
8 d=9mm
9 d = 10 om

8.2, Zaciski wejdciowe.

Proponuje si¢ stosowanie zaciskdéw produkcji MERA-ZSM

w Warssawie, uéywanych juz w bocznikach do miernikéw wni-
wersalnych LIMEL. Zaciski w kolorze popielatym/ssarym,
kolor wkZadek do ustalenia na etapie modelu.



8s3¢ Wyigoonild i przezgesniki przersutowe.

Proponnje si¢ utyele Zgoznikéw miniaturowyeh produkowanych
przes FAEL, jak np. Zgesnik miniaturowy £ napedem re¢eznym
typ 83 « 546 -~ 03 /usyty w nowe) komstrukeji minikemputera
MERA~ZSH Warssawa/,

8.4, Wykqozniki i proeigesniki przyciskowe.

Proponuje gi¢ stosowanie przegeznikéw typu Isostet pro-
dukcji Unitra-Eltra.

Zakiady Undtra-Eltre proewidujg rozpoczgeie produkeji no-
wege typu miniatwrowego przeigosnike klawlszowege segmens
towege przesnacsonege do wilutowywania w piytke drukowang
o rastrze 2,5 mm. PrseZgesniki 2 - 4 - 6 - 8 biegunowe.
Pedsialke klewissy 10 nm 15 mm 17,5 mm 4 20 mm, kXlawisse
typowe produkowane dotychezas,

Uwaga: W praypadku stosowania proelgeznikdw Iscstat podziale
ka klawlssy orss kentait i herwa klawiszy do szeszegdXowege
ustalenia w projekeie ergonomiczue-plastyceznym na etapie
mOdeluQ

8.5. ZElementy sygnalizacyjne.

Proponyje slg stosowanle diod elektreluminesceneyjnych de
bespodredniege wintowania w p2ytke dwukowens, produkows-
nych jus przes Ofrodek Badawecro-Rozwojowy Techniki Bwietl-
nej "Polam® w Warszawie.
Oznaczenias zielona ¢Q XP 61

26%ta aQ XP 41

ezerwona CQ XP 01
W praypadku petrseby stosowania typowych sardwek sybnaliza~
eyjnyeh telefonicznych proponuje si¢ stosowenie praykrywek
kwadratowyeh 14 x 14 mm nwr rys 09-0942901-0 predukeji MERA-
ELWRO Wroclaw wepdipracujgsyeh 2 oprawkq nr ryu 03-0942101-6
/zazgeznik nr 3/

8.6, Zgesbukl

Proponuje si¢ stosowanie zXgesy bespodrednich, podrednich
oraz sszufladowych prod. Unitra-Eltra /licencja ITT Caxmen/.



5« Proponowans wykedcsenie wyrobu.

SsezegbZowy ukiad kolowystyesny wyrobu mose byé ustalony
w projekeie plastycznym na etapie konstrukeji modelu.
Fropomuje si¢ prayjecie kolorystyki rejestratora LUMEL
identycasnej jek dia wirvasamych obecnie komstrukeji minie
komputeréw w MERA-ZSH Warssawa. Proponuje sie usywanie
tych samych redsajdéw pokryé lakiernicazych 4 stosowanie
identycanej teclmologii, wyprdébowanej jus w MERA-ZSM.

Prgewiduje si¢ stosowanie sestewu dwu sasadniczych barw,
Dla obudowy sewmotrsnej 4 sskieletdws

emalia ftalowa karbamidowa svecjalns schngen w piecu

w temp, 110 « 130° 81 wg BN-73/6115-24 kolor popiclaty
jasny symbol 3463-317-810,

Dia piyt esoZowych ovas niekidrych elementéw obudowys
emalia ftalowa karbamidows ogélnego stosowania schngea

w plesu w temp, 110 « 130°% wg BN=73/6115~24 kolor cuawrny
péimatowy symbol 3461~364~992

lub jeko sasteposas

emalia ftalowa karbemidowa specjalna schngea w piecu

w temp, 110 « 130°% 89 wg BN-73/6115-24 kolor csawmny
poéimatowy symbol 3463-316-992,

Proponuje sl¢ rosvedenie modliwodoi stosowsnia dla strony
sewngtesne] plyd czoowyoh imporitowane) powzoki matowed |
typu NEXZEL kolor symbel 3101«B 29 produkeji fivmy 3M /Bagh/
AG, 6301 Zug, Besrevstrasse 8, Sswajcaris /import proes
centrale CIECH Varsseava/ .

Szcsegdtowe informecje o wiadciwodeiasch powZoki ores o
technologli nanossenle podune w sakgesniku 4.

Procwiduje sd¢ wykonywanie nepisdw i informacji ne pZytach

csodowych metodq sitodwruku, Ssosegdly mosliwe do ustelenia
w projekeie ergononiczno-plastycanym ne etepie konstrukeji

modelu,



introduction

Hewlett-Packard offers a wide selection of
recorders that record and display data accu-
rately, quickly, and reliably. Some areas of
application include manufacturing, educa-
tion, laboratories, and hospitals. The re-
corders can also be utilized by the original
equipment manufacturer (OEM) to fulfill the
need for recording and displaying data from
the OEM’s equipment. The wide selection in-
cludes X-Y, strip chart, oscillographic, and
instrumentation tape recorders, along with
graphic plotters for computer, timeshare, and
calculator users. For more detail, refer to the
specific type of recorder or graphic plotter
which fits your application.

X-Y recorders

The Hewlett-Packard X-Y Recorders are
designed for the luboratory or the industrial
user to plot Cartesian Coordinate graphs
from dc electrical information. This results in
providing the most effective methods for pre-
senting related data clearly.

A self-balancing potentiometer circuit
compares an unknown external voltage with
a stable internal reference voltage. The dif-
ference between these voltages is amplified
and applied to a servo motor to drive a4 po-
tentiometer in a direction that will null any
difference or error voltage.

A stepped altenuator or range selector is
included for cacl axis, so voltages as high as
500 volts may be handled directly. Input re-
sistance is typically 1 megohm. Sensitivity
may be as high as 20 uV/cm for de.

Zeroing potentiometers permit the user to
locate the plotting origin as desired.

To fit the range of the recorder’s resporise
exactly to the coordinates of the paper in use,

or to the units of measurement desired, a con-
tinuously adjustable vernier control may he
switched in as a substitute for the calibrated
control. Thus, the response range of the re.
corder can be adjusted smoothly 1o mateh,
for example, some calibrated maximum from
a transducer, so the paper’s coordinates d
rectly correspond to the desired units of meg-
surement (psi, °C, etc.).

Appilications

The X-Y Recorders may be selected among
models in the two basic chart sizes and from
three basic levels of performance depending
upon measurement needs. Certain models
have high sensitivity and high common mode
rejection. Models are available with ang
without time sweep capability. Metric and
English models are available. Additionally,
two pen models may also be selected which
are capable of simultancously plotting twy
curves. Whether the application be in the
Bio-Medical, Chemical, Material Testing,
ete., a wide variety of X-Y Recorders is avail-
able to fit the requirement.

Plug-in modules

To expand the versatility and application
of one group of X-Y recorders, plug-in mod.
ules are provided. If the application changes,
the needed measurement capability is avyil.
able by simply adding an inexpensive plug-in.
In addition to these advantages, their high
dynamic performance allows the recorders 1o
be used in practically any application.

Recorders that utilize plug-ins include the
70048 and 7034A. The modules available ig-
clude Amplifiers, Time Bases, DC offsel, Fil.
ters and Null Detector. The flexibility inher.
ent in the plug-ins will meet the constanty
changing requirements of luboratory mey.
suremerts,

Hewlett-Packard X-Y recorders

Maximum
Sensitivity
Description Model Chart Size (mV/cm) Other
General 70358 8% X 11 0.4 External Time Base Available
Performance 136A 8% X 11 0.2 Two Pen, Time Base Standarg
J015A 8% X 11, A4 1.0 Time Base Optional
7044A 11 X 17 and A3 0.25 Time 8ase Optional
High 70048 11 x17 0.25 Uses Plug-ins
Performance 7034A 8% X 11 0.25 Uses Plug-ins
7045A 11 X 17 and A3 0.25 High Speed
J046A 11 X 17 and A3 0.25 Two Pen
7047A 11 X 17 and A3 0.02 High Perf. Input, DC Offset
0EM 7040A 11 X 17 and A3 0.2 Single Sensitivity
7041A 11 X 17 and A3 0.2 High Speed
7010A 8% X 11 and A4 1.0 Single Range
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Digital graphic plotiere

The Hewlett-Packard  Graphic  Plotters
offer the user an opportunity to produce
eraphs of computer-generated data. They
operate with terminals which communicate
{ v computer directly or in a time-sharing
. conment. Simple mnemonic commands,
which can be generated by any computer in
any language, are used to feed data and con-
trol the plotter.

Data is supplied in pairs of four-digit X
and Y coordinates so each new data point is
totally defined and not dependent upon the
daccuracy of previous points. As true vector
plotters, the 7200 series interpolate straight
lines between data points, eliminating the
need for the computer to generate immediate
points.

Aprlicatione

Graphic plotters are particularly useful for
the graphing of functions, curve fitting, re-
gression analysis, transfer functions, preba-
hility distribution, shear and moment dia-
arams, checking of numerical control ma-
chine programs, o anything else that can be
graphed. BASIC voutines for curve and al-
phanumerical generation are available to be
used on major time-sharing systems.

Strip chart recorders
"wlett-Packard  Strip Chart Recorders
crvordriven devices designed to provide
permanent records of slowly varying analog
signals versus time. Pen movement on these
‘nstruments is accomplished by comparing
the ‘input signal with the voltage present
along the internal linear feedback element
(siidewire), amplifying this error signal and
épplying it to a servo motor. The motor then

Deacillographic recorder system specifications

repositions the slidewire contact until clectri-
cal balance is achieved. Systems using this
technique can be expected to have aceuracies
around 0.2 percent of full scale and have full
scile response times of from Y4 to 14 second.

Movement of the time axis in most strip
charts is accomplished by a synchronous
motor. The accuracy is, therelore, dependent
on the frequency stability of the power input.
IUis necessary to specify either 50 or 60 Hz
operation when the instrument is ordered,
One recorder, the 7155A Portable, uscs a
stepper motor drive in conjunction with an
internal oscillator and, therefore, operates in-
dependently of line frequency.
Writing systoms

Hewlett-Packard  Strip Chart  Recorders
provide two types of writing systems: capil-
Jary ink and disposable pens (ink).

Capillary ink systems use replaceable ink
cartridges and have been traditional on
SCR's for many years. More recently, dis-
posable pens have been introduced which
permit the user to rapidly change ink colors
and perform less ink system maintenance.

Oszci¥ingraphic recorders

The advantages of using direct writing re-
corders are highlighted by the Hewlett-Pack-
ard Oscillographic Recorder family.

Time correlation of multiple channels of
data, instantancous read out, and the capa-
bility to use calibrated units of the cus-
tomer’s choice are just some of those advan-
tages. Permanent and easily reproduced rec-
ords of signals from de to 150 Hz can also be
made on HP Oscillogriphs. From two to
cight channels of recording can be made, de-
pending upon the recorder model selected.

The wide range of plug-in signal condition-
ing available for these recorders allows the
customer to record dissimilar signals on the
sume chart paper,

The 7402A 2-channel ink recorder is
unique in that it can also be used as a single
channel recorder with a wide 100 mm trace.
Fhe 7404A d-channel ink recorder can also he
converted to a 2, or 3-channel recorder,
Applications

With appropriate signal conditioners, os-
cillographic recorders can record clectrical
signals from microvolts to volts. Add trans-
ducers and they can make records of ali types
of physical measurements such as force, po-
sition, strain, stress. acceleration, and (em-
perature.

Oscillographs can also be used for (rou-
bleshooting since the chart paper can show
real time correlation of a number of vari-
ables. The chart paper provides a historical
record that can be used conveniently in re-
ports.

Writing syetems

Both ink and thermal writing systems are
available. The 7402A 2-Channel and 7404 4-
Channel recorders use ink. The 7414A 4-
Channel and 7418A 6 and 8-Channel record-
ers use hot tip thermal writing techniques.

The ink writing systen atilizes an ink (hat
drics instantly to the touch, a low pressure
ink system, and rugged stainless steel stylus
with hard tungsten carbide tips.

Thermal writing systems utilize a hot tip
stylus which is a major redesign of the heated
stylus used on past HP thermal recorders. As
a result, the relinbility of the writing systems
used in these recorders is vastly improved.

Number of With Maximum
Channels, Writing Preamplifier Amplifier Sensitivity Response 16% to 90%
System Chart Width Method Configuration Hadel No. (mV/div) (=3 dB @ 10 div) (ms, 10 div)
i .001 125 Hz 7.5 (50 mm)
| 7402A 2 X 50 mm* Ink Plug-in 1 140 Hz 7 (50 mm)
{ 20 140 Hz 7 (50 mm)
100 Hz 5
14047 4 X 40 mm** Ink Plug-in 100 Hz 5
H 80 Hz 7
! 5
; 14147 4 X 50 mm Thermal Plug-in 1
! .001 .
LN 6% 8 X 40 mm Thermal Plug-in/Bank

'+ channel 100 ma operation standard
channel 80 ma operation slandard




the recorder

The 17400 Series of Plug-in

i nphtica
Two bank amplifiers are availuble for pen-

St onditioners — Plug-in o

A wide line of Plug-in Signal Conditioners
is avaitable for both ink and thermal record- 6-
ers which provide unmatched flexibility for

user.

on

HTPF eral purpose applications where economy is
destred. They are used exclusively in the 7418
and 8-Channel recorder. Each Model
8820A low pain or 8821A medium gain is
provided in 6- or 8-Channel versions.
3SHUA lnstrumentation tupe recorder
The H-P Model 3960A is a small-size,

Signal Conditioners is used in the 7420A 2-Channel and

7404A 4-Channel ink recorders.
Model No. Description Max Sensitivity
17400A High Gain D.C. L uV/du difterential, floated and guarded. Cal zero suppression.
174017 Medium Gain D.C. 1 mV/div balanced to ground. Option 001 adds Cal zero suppres-
sion.
174024 Low Gain D.C 20V /div single ended.
174034 A.C. Carrier Internal Excitation (2.4 kHz) tor passive transducers such as strain

gage and differential transformers. Cal zero suppression. Difteren-

tial floating inputs.

The BEOO Series of Plug-in Signal Conditioners are used in the 7414A 4-Channel and

7418A 6- and 8-Channel ink ¢

eoorders,

TModelNo. | Description | Max Sensitivity
’gBUfA Low Gain D.C. 5 mV/div Differential Inputs. Cal Zero Suppression.
8302 Medium Gain D.C. I mV/div Differential Inpuls. Cal Zero Suppression.
8803A High Gain D.C. 1 V/div Guarded floating input. Cal Zero Suppression.
EHU5A A.C. Carrier Internal Excitation (2.4 kHz) for passive transducers such as strain
gages and ditterential transtormers Cal Zero Suppression.
88058 A.C. Carrier Same as 88054, adds quadrature signal balance, signal averaging ca-
pability and internal calibration.
88068 Phase Sensitive 0.5 mV rms/div High impedance, transforms isolated nputs.
Demodulator
880JA ACto DC 50 Hz to 100 kHz I mV/div Average responding.
Converter
8808A Log Level 100 dB Span 5 Hz to 100 kHz 1 dB accuracy 100 uV sensitivity.
84094 Signal Coupler LSV (I mAinto 1.5 k€2) for Full Scale Deflection.

light-weight portable instrumentation tape
recorder designed to perform in a large as-
sortment of applications — data acquisition
and  data reproduction — formerly pes
formed by large, expensive recorders. Por-
tability is further enhanced by the capability
of operating from either AC or DC power-
sources, & built-in DC calibrator, and peak
AC/DC meter to facilitate any required pre-
recording adjustments.

atsport desoription
Designed to be rugged, as well as portable,
the 3960A encompasses engineering design
techniques to ensure it will perform like the
large sophisticated and expensive instrumen-
Lation tape recorder. All tape drive ussem-
blies are mounted on u solid aluminum Cust-
ing. The tupe guides and the Record/Repro-
duce heads are mounted on the capsten
motor subassembly. This subassembly is then
mounted on the solid aluminum casting us-
suring a permancent tape path alignment.
Caia electronics

Data electronics are selected by opling for
Direct recording when o wide passhand is re-
quired or M recording where higher SN
or DC response is needed. Four channels of
data electronics, with up to a 16:1 time buse
expunsion or contraction are available.

Both Direct and FM clectronics can be
used simultancously in any desired combina-
tion for the four data channels. Located on
the front panel of the trunsport assembly are
the input sensitivity and output level con-
trols plus the input and output BNC connec-
tor. A systems connector for Juta input and
output is also located on the back of the
transport assembly to fucilitate wiring when
the instrument is rack mounted.
Clher features

An optional Voice Amplifier permits voice
annotating of data for locating specific test
data during playback. Other options such as
the Tape Speed Servo and Tape Loop
Adapter may be chosen to enhance the 3960
cupability for many diversified applications.
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» High performance

The 7004B and the 7034A meet the constantly changing require-
ments of laboratory measurements. Plug-in modules and a variety of
dccessories form a versatile high performance X-Y Recorder. Cir-
cuitry, common to all plug-in modules (power supplics, interfaces,
¢ie.), is located in the main frame. This allows the user to purchase ad-
ditional low cost modules to expand the measurement capabilities of
thy m.

Vi an aceeleration of more than 3800 cm/s? (1500 in./s" and
siewing speed of 76 cm/s (30 in./s) the 7004B and 7034A record more
phenomena than earier X-Y Recorders. The high acceleration allows
the pen to follow small, quick input changes.

Front and rear guard terminals are available for signal inputs.
Guarding helps eliminate the common mode voltage effects that are
troublesome when recording from low-level sources such as thermo-
couples, strain gauges, and similar sources.

Additional features include the proven Autogrip electrostatic paper
holddown, the disposable ink pen that produces a clean, crisp, con-
linuous trace, a RECORD/SETUP switch, knob locks, five-way
binding posts, tilt stand, to name a few.

Selection of the plug-ins is dependent upon the type of X-Y re-
corder as well as purpose. Two plug-ins per axis are placed in the
mainframe. Each may be used individually or in series by setting the
front panel switch. A description of each follows:

7004B & 7034A Specifications

Performance specifications

Number of plug-ins: frame will accept the equivalent of four single-
“1dth plug-ins, two per axis.

Type of input: floating and guarded signal pair. Available at the
itamt panel or at the rear connector.

Zero set: zero may be set £1 full scale from zero index.

RECORDERS & PRINTERS

Fast response X-Y recorder, plug-in-modules
Models 70048 & 7034A

@ Plug-in vorsatility

Zero check switches: pushbutton zero check switch in each axis al-
lows verification of recorder’s zero position without removal or short-
ing of the input signal.

Mainframe accuracy: +0.2% of full scale.

Range vernier: lockable, covers 2.5 times range setting.

Slewing speed: more than 75 cm/s (30 in./s) independent of line
voltage and frequency.

Acceleration: more than 3800 cm/s? (1500 in./s?).

Relerence stability: better than 0.003%/°C.

Terminal based ‘inearity: +0.1% of full scale.

Resetiability: +0.05% of full scale.

General specifications

Paper holddown: Autogrip paper holddown grips charts of any size
up to size of platen.

Pen jift: leoal and remote control (contact closure or TTL).
Dimensions: 7004B: 445 mm wide, 445 mm high, 121 mm deep,
(174" X 17" X 4%"). 7034A: 445 mm wide, 267 mm high 121 mm
deep (17" X 104" X 4¥%,"). !

Weight: 7004B: Net, 12.7 kg (28 Ib). Shipping. 14.1 kg (42 1b). 7034A:
Net, 7.3 kg (16 1b). Shipping, 14.1 kg (31 1b).

Power: 115 or 230 volts ac £ 10%. 50 to 400 Hz, approximately 85 VA
(depending on the plug-ins used).

17170A DC coupler

The DC Coupler couples the input signal to the recorder main-
frame. The input signal range of 50 mV/em (100 mV/in.) may be ad-
Justed to 125 mV /em (250 mV/in.) with the recorder vernier control.

17170A Specitications

Input range: u single fixed calibrated range of 50 mV/cm (100
mV/in.).

Input resistance: constant, | M.

Common-mode rejection: 120 dB at dc and 70 dB at 50 Hz and
above with 100 ohms between fow side and guard connection point
with source Laped 2 H) kD or less. ’
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Models 7004B & 7034A (cont.)

o
17171A

17170A

17171A DC amplifier

This plug-in is a stable, low noise dc amplifier. The 14 calibratei!
inpul ranges are supplemented by the recorder vernier control and
provides a cantinuously variable range from 0.25 mV /em (0.5 mV/in.)
to 12.5 V/em (25 V/in.).

17171A Specifications

input ranges: Metric: 0.25, 0.5, 1, 2.5,
0.25, 0.5, 1, 2.5, 5 V/cm. English: 0.5, 1,
0.2,05, 1, 2,5 10 V/in.

Input resistance: | MQ.

Maximum allowable source resistance:

5,10, 25 mV/em, 0.05, 0.1,
2, 5, 10, 20, 50 mV/in., 0.1,

Range Max. Source Resistance
0.25 mV/em (0.5 mV/in.) 10 kQ
0.5mV/em (1 mV/in.) 20 k2
LOmV/em (2 mV/in.) 40 kQ
2.5 mV/cm (5 mV/in.) 100 k2
5.0 mV/em (10 mV/in.) 200 kQ
10.0 mV/em (20 mV/in.) 400 kQ
25 mV/em (50 mV/in.) 1M

Common-mode rejection: 120 dB at de and 100 dB at 50 Hz and
above with 100 ohms between low side and guuard connection point at
0.25 mV /em (0.5 mVin.). On other ranges CMR decreases 20 dB per
decide step in altenuation,

Systam accuracy: +0.2% full scale.

Zero drift: | ¢V/C with a maximum of 25 xV from 0 to 50°C.

17172A Time base

Provisions for X-T or Y-T recordings are accomplished by this
module. Standard features include eight speeds, automatic reset and
pen lilt at completion of sweep and remote start control. The vernier
extends the sweep speed through 125 s/cm (250 s/in.).

17172A Specifications

Sweep speeds: Metric: 0.25, 0.5, 1, 2.5, 5, 10, 25, 50 s/em; English:
0.5, 1, 2, 5, 10, 20, 50, 100 s/in.

System accuracy: =+ 1% of full scale on the six fastest ranges, £2.5%
on the remaining two ranges.

Terminal based linearity: +0.5% of full scale.

17173A Null detector

Closed-loop plotting of data in point form, at up to 50 pps, is pro-
vided by the Null Detector. Plotting is accomplished with the
17012B/C Point Plotter which has a cable that piies into the 17173A.
Upon receipt of a seek signal and after the recorder reaches balance
the 17173A commands the 17012B/C to plot and initiates a plot-com-
plete pulse.

17172A

17173A

17173A Specifications

Plot rate: up to 50 plots/s.

Enable-disable: required disable voltage +3 volts minimum to +20
volts maximum. Required crable voltage: 0 V dc or no connection,
Other voltage combinations available on request.

Kuting: local or remote.

Plotting accuracy: +0.25% of full scale.

Input: all inputs, except analog inputs, are available through rear
input connectors in the module. Analog inputs are applied to the input
terminals of the main frame. Mating connector supplied.

17174B DC ofiset

The recorder is provided with the capability of recording small sig-
nals superimposed on a steady-state de voltage by the DC offset plug-
in. The plug-in suppresses the steady-state de voltuge allowing re-
corder sensitivity to be increased.

17174B Specifications

Offset: less than 1 mV 1o approximately 1 volt,

Controls: two lockable, ten-turn high resolution controls (less than |
mV to approimately 10 mV and less than | mV to approximately | V),
An olfset polarity switch allows upscale or downscale zero olfset.
Oitset voltage stability: greater thun 0.005%/°C.

insertion ioss: less than 0.05%.

17175A Filter

Rejecting ac input signal components is provided by the Filter, 1p-
sertion of the 17175A in front of any other signal conditioning input
module will improve normal mode rejection.

17175A Specifications

Input voltage range: —5 to +50 V dc, 10 V ac maximum peak-to-
peak.

Maximum source impedance: 1 k, higher impedance decreases fil-
ter response.

Rejection: more than 55 dB at 50 Hz and higher (Y s rise time) or
more than 70 dB at 50 Hz and higher (1 s rise time). Front panel se-
lectable.

Insertion loss: 1%; filter may be switched out with no change in in-
sertion loss.

17176A Scanner

This plug-in electrically scans between two inputs, and provides the
capability of plotting two dependent variables versus one indepen-
dent variable. The Scanner, utilizing the 17012 B/C, can scan two se-
lectable inputs (module or main frame) in two scan modes. The scan
rate is adjustable from 0.1 s/scan to 4 s/scan.
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17175A 17176A

17176A Specifications

tnput: module input; front panel miniature binding posts isolated
from ground (high and low only). Main frame input; utilizes existing
input connectors on m'un ”'mlﬁ

Attentuator: fixed dltenuato decade steps from X1 to X0.001.
Variable wicnuator provides continuous coverage.

Input impedance: 100 kQ.

Accuracy: 0.2% of full scale.

Scan rate: adjustable from 0.1 to 4 s/scan.

17177A AC/DC converter DC preamplifier

The ability to record both ac and de signals is combined in the
17177A plug-in. The average-responding ac mode features an ex-
tremely flat frequency response from 5 Hz to 1) k Hz. This double-
v " module may be used in either axis.

1/177A Specifications

Input ranges: 2.5 mV/cm to 10 V/em (5 mV/in. to 20 V/in.)in 1, 2,
5, steps.

Minimum usable input (ac only): +0.2% of full scale.

Maximum allowable input: 300 V peak.

Type of input: floating and guarded signal pair. Rear inpuls not
available.

input impedance: | MQ shunted by less than 40 pF.

Maximum allowable source resistance: 10Q.

Common mode rejection: 80 dB at dc and 50 Hz and above with
1002 between low side and guard connection point and at 2.5 mV /em
(5 mV/in.). On other ranges CMR decreases 20 dB per decade step in
attenuation.

Rise/fall time (ac only, 10-90%}):

Siow response (5 Hz to 100 kHz): 2.5 s maximum.

Fast response (50 Hz to 100 kHz): 0.5 s maximum.
Calibration (ac only): responds to average value of input wave-
form; calibrated in rms value of sine wave.

Accuracy (% of full scale):

de: 3:0.5%;

ac (fast response): +£0.25% from 150 Hz to 50 kHz, £0.5% from

50 Hz to 150 Hz and 50 kHz to 100 kHz;

ac (slow response): +0.25% from 30 Hz to 50 kHz from 5 Hz to

30 Hz and 50 kHz to 100 kHz.

Linearity (AC): cxpressed as % of fuli scale, measured from 0.5% of
full scale.
Warm-up time: 3 minutes nominal.

17177A

17178A

Zero drift (referred to input): +£30 uV/°C.
Offset: up to one full scale of offset by use of recorder’s zero.
Size: double width, occupies both piug-in spaces in axis.

17178A DC atienuator

A stable, passive attenuator with eight ranges is provided by the
17178A. The recorder vernier control aliows continuously variable
settings between fixed ranges of this module.

17178A Specifications

Input ranges: Mctric 0.05,0.1,0.25,0.5, 1, 2.5, 5, 10 V /em; English:
0.1,0.2, 0.5, 1, 2, 5, 10, 20 V/in.

input resistance: | M{.

Common-mede rejection: 120 dB at dc and 70 dB at 50 Hz and
above with 100 ohms between low side and point where the guard is
connected (at S0 mV/cm or 100 mV/in.). On other ranges CMR de-
creases 20 dB per decade step in attenuation.

System accuracy: +0.2% of full scale.

Model number and name

TO4AB — 28.26 cm X 43.18 cm (11”7 X 17")

T034A — 21.59 cm X 28.26 cm (84" X 117)

Option 001 — Metrically scaled and calibrated

Option 002 — X-axis retransmitting potentiomet=r, 5

k@ £0.1% linearity (7004B only)

Option 003 — Tank type pens (7004B only)

Option 004 — Power supply for 17005-04 incremental

chart advance (7004B only)

17170A

17171A

Option 001 — Metrically scaled

I7172A

Option 001 — Metrically scaled

17173A eyt L}M\\k

Option 001 — +3 to +20 V enable, 0 V disable

Option 002 — =3 to —20 V disable. 0 V enable

Option 003 — —3 to —20 V enable, 0 V disable

171748

17175A

17176A

1T17TA

(')p(inn 001 — Metrically scaled

INARETY

Cption 001 — Metricaily senled
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The 7040A and 7041A X-Y recorders are specifically designed for
dedicated, single-purpose recording uj i i
dium-speed unit while the 7041A is a high-speed unit featuring fast ac-
celeration for applications where recording time is critical or incom-
ing data is at a high rate.

Both models use a one-picce aluminum casting mainframe which
climinates the need for critical mechanical adjustments. They are also
equipped with the Autogrip paper holddown system and the quick-
change disposable pen.

Additionally, over 40 options give these recorders the ability to be
customized for the needed application. Most of the options can be eas-
ily and quickly installed or changed in the field. This includes a con-
trol panel (Option 038) which would provide the basic recorder func-
tions such as zero set, servo, pen, and chart operation. Other options
include a time base, a plug-in X-axis cvent marker, TTL logic remote
control, plus a variety of input ranses.

A functional and quantity discoun: iv available for both units when
qualified for the OEM purchase agreement.

7040A & 7041A Specifications

Input ranges: single range from 0.2 o 500 mV /em (0.5 mV/in. to 1
V/in.), specified by option choice.
Type of input: floating, 200 V dc or peak ac max; internal polarity
switch: inputs through rear barrier strip or optional connector.
Input resistance: | mQ constant.
Common mede rejection: 100 dB dc: 80 dB at line frequency.
Slewing speed:
7040A: 50 cm/s (20 in./s) min.
7T041A: 75 cm/s (30 in./s) min.
Acceleration (peak):
T040A: Y axis 2540 cm/s? (1000 in./s?); X axis 1270 cm/s? (500
in./s?).
T041A: Y axis 7620 cm/s? (3000 in./s?); X axis 5080 cm/s? (2000
in./s2).
Accuracy: +0.2% of full scale.
Sweep: optional, single range.
Zero set: external control provided by user; front panel controls
available as Option 038.
Paper holddown: Autogrip clectric paper holddown grips charts
279.4 X 431.8 mm (11”7 X 17") and international DIN A3 size or smal-
ler.
Pen lift: electric pen lift controlled remotely by contact closure; TTL
logic level provided by Option 039.
Dimensions: 356 mm high, 438 mm wide, 16
6%7); rack mounting structure inteeral witl

5 mm deep (14 X 19 X

| Zat 3

OEM, Dedicated applications X-Y recorders
Models 7040A & 7041A

Weight: Net, 13.2 kg (29 ib). Shipping, 16.8 kg (37 1b).
Power: [150r 230 V £10%, 50 to 400 Hz, approx. 130 VA.

Note: DEM discounts available on both models.

Options v
Input range: specify one range option for cach axis; must be both
English or both metric

X Y Range X Y Range
001 007  0.5mV/in. 013 019  0.2mV/em
002 008 I mV/in. 014 020 0.5mV/cm
003 009 10 mV /in. 015 021 SmV/em
004 010 100 mV/in. 016 022 50 mV /em
005  01f 500 mV/in. 017 023 100 mV/cm
006 012 1V/in. 018 024 500 mV/cm

Note. other ranges available on special order.

Sweep range: specified by option choice, X axis only; accuracy +1%
of full scale +£0.1%/°C max; TTL logic start and reset

Sweep Sweep
025 I's/in. 030 0.5s/cm
026 5s/in. 031 I's/em
027 10 s/in. 032 Ss/cm
028 50 s/in. 033 10 s/em
029 i00 s/in. 034 50 s/cm

Nole other sweep ranges available on special order.

035: Event marker, upper margin of X axis

036: X axis retransmitting potentiometer (19.2 kQ)
037: Y axis retransmitting potentiometer (13.1 k)
038: Control pancl; for line, pen lift, chart, servo
standby, zero, and zero check: add 44 mm (1%") ta
height

038: TTL logic remote control: for pen lift and servo
standby; also event marker if installed

040: Rear conncctor; X, Y input signals and retrans-
milting potentiometers, time base controls, Autogrip
servo standby, pen lift, event marker and Option 039
control lines brought to a single locking connector
047: Side trim panels and dust cover (355.6 mm, [14"])
for standard uni:

042: Side trim panels and dust cover (400.1 mm,
[15%"]) for unit with Option 038 installed

Model number and name

7040A Medium Speed X-Y Recorder

T041A Higi Soved X-Y Recorder
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THE 7040A AND 7041A ARE DESIGNED TO YOUR NEEDS

BUILT-IN
RACK
MOUNTING

inside

PLUGIN
CIRCUIT
BOARDS

REAR
VIEW
(7040A)

SNV
RUGGED ONE-PIECE CASTING

The Hewlett-Packard 7040A and 7041A X—Y Recorders are designed
specifically for dedicated, single-purpose recording applications. The
7040A is a medium-speed unit while the 7041A is a high-speed unit
featuring exceptionally fast acceleration. These units marry two major
design concepts to become the world’s first truly OEM X—Y Recorders—

rugged units at quantity prices — quantity units with quality options.

First was the designing of a one piece aluminum casting mainframe.
Costly to design and tool initially, this unique mainframe resulted in
unexcelled rigidity and ruggedness. Misalignment, critical adjust-
ments, and assembly errors became a thing of the past — the cost
savings are passed on to the user. 2

Second, these recorders have a new twist to an old manufacturing

yod. Instead of buying an instrument with features you don’t need,
L_, only what you need. In short, this means these recorders are de-
signed from the ground up as OEM instruments. You specify only
those features you need — over 40 options are available to fit those
specific needs. Here again is an evident cost saving compared to pur-
chasing stripped-down laboratory recorders,

The net result is instruments in which reliability is gained through sim-
plicity — and ruggedness is an obvious fact of design. And yet — they
cost less. Truly, one of the few bargains around.

STANDARD FEATURES

Far from being stripped-down, you'll find all the user-oriented features
on every 7040A and 7041A which have made HP the undisputed leader
in X—Y Recorders. Things like the AUTOGRIP paper holddown system,

which is silent, trouble-free (no moving parts), and which solidly grips
any size paper up'io 11in. x 17 in. as well as the standard European A3
size. And not to be overlooked, is our quick-change disposable pen,
which keeps ink on the paper, not on your hands.

There are plastic, infinite resolution, feedback potentiometers on both
axes. Mounted close to the pen, they assure that linearity stays the
same over the years. A new motor design, also used on both axes, al-
lows the pen to be driven offscale for an infinite period of time without
noise damage. Even in the electronic portion of the 7040A and 7041A,
latest 1C design and assembly techniques have reduced to only ten the
nurmber of hand-soldered connections.

Continuous Quick change
duty motor pens -clean
to use

OPTIONS

The many options on the 7040A and 7041A provide the method for
matching the recorder to your system. Start with a choice of English or
metric scaling. Then pick from any of six calibrated ranges for the X
and Y axes (any in-between range can be supplied on a low cost special
order). You can also add on our Event Marker. It records in the top
margin. Additionally, if you need a time base, TTL Logic, rear con-
nector, or retransmitting potentiometers, we have these options avail-
able as well.



. outside

OPTION 041

! R ~{OPTION 038

~<{ OPTION 042

ONS OF THE MAINFRAME

PERFORMANCE SPECIFICATIONS

Input Ranges: Single range from 0.5 mV/in. thru 1 V/in. (0.2 mV/
cm thru 500 mV/cm, specified by option choice.

Type of Input: Floating, 200 Vdc or peak ac maximum. Polarity
reversal switch provided on amplifier circuit board. Inputs thru
rear barrier strip or optional connector. i

o Input Resistance: 1 megohm constant. REAR CONNECTOR's CABLE Access

Common Mode Rejection: 100 dB dc, 80 dB at line frequency. : H

Slewing Speed: 7040A — 20 in./sec (50 cm/sec) minimum. T

t

) 7041A — 30 in./sec (76 cm/sec) minimtm. A |

Acceleration (Peak): 7040A—Y axis 1000 in./sec2 (2540 cm/sec2), 28 & U

. Xaxis 500 in./sec2 (1270cm/sec2). 7041A—Y axis 3000 :m./sec2
(7620 cm/sec2), X axis 2000 in./sec2 (5080 cm/sec2). ooy

o Accuracy: +0.2% of full scale. N A

Linearity (Terminal Based): +0.1% of full scale. =

Resettability: 0.1% of full scale.

Overshoot: 2% of full scale (maximum). . o = -
Zero Set: External controls provided by user. Basic front panel 1LL — ]\\__T ;""T‘—é—‘_/‘“f"
controls available with Option 038. s \

GENERAL SPECIFICATIONS . et e

Writing Mechanism: Servo actuated ink pen.
Writing Area: 10 in. X 15 in. (25 cm X 38 cm). m*j 7 — ~1|hom
Paper Holddown: Autogrip electric paper holddown grips charts e e 74‘25;%1_ P q

11 in. X 16.5 in. and standard European size A3 (29.7 cm X Ty b

42 cm) or smaller. Special paper not required. s 3 L | Rt oMl 14 (3%6) ]
Pen Lift: Electric pen lift controlled remotely by contact closure ﬁ e
— to ground. TTL logic levels for control available in Option 039. CONTROL PANEL-Opt 038 SIDE TRIM PANELS
Power: 115 or 230 volts ac + 10%, 50 to 400 Hz, 175 VA.
Weight: Net, 29 Ib (13.2 kg); shipping 37 Ib (16.8 kg).

o
e

4
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SWEEP RANGE

B RANGE OPTIONS B RETRANSMITTING POTENTIOMETER (X—AXIS) OPTION 036
Either single voltage range or singie voltage range and single sweep RETRANSMITTING POTENTIOMETER (Y-AXIS) UPTION 037
range must be specified for X axis. Single voltage range must be
specified for Y axis. Choices must be either all English or all metric. Resistance: 19.2 k ohms £10% (X-axis).

13.1 k ohms +10% (Y-axis).
VOLTAGE RANGE Linearity: +0.1% of full scale (terminal based).
Voltsge Option Voltage Option Contact Resistance: 4 k ohms (maximum).

0.5 mV/in. | 001 007 |0.2mV/em| 013 019 "@ CONTROL PANEL OPTION 038

1 mV/in. 002 008 0.5 mV/cm 014 020

10 mV/in, 003 009 5mV/cm 015 021 Zero Set:  Zero may be placed anywhere on the writing area.

100 mV/in. | 004 010 |50 mV/cm 016 022 Adjustable by a ten-turn, high resolution control.

500 mV/in. 005 011 100 mV/em| 017 023 Controls: Line, Pen Lift, Chart, Servo Standby, Zero, and Zero

1 V/in. 006 012  |500 mV/em| 018 024 Check.

Sweep Rates: Single rate from 1 thru 100 sec/in. (0.5 thru 50
sec/cm), specified by option choice. X axis only.

Accuracy: +1% of full scale at 25° C (+0.1%/°C maximum)

Linearity: +0.5% of full scale at 25° C (+0.04%/°C maximum)

Controls: Sweep start and reset actuated by momentary contact
closure to ground or TTL logic levels. Recycle accomplished
by continuous start signal. Automatic reset at full scale.

@ TTL LOGIC LEVEL REMOTE CONTROL OPTION 039

Operating Levels: Contact closure (0.2 mA) to ground or TTL
logic levels.

Controls: Allows remote control of pen lift, servo standby, and
event marker (if installed).

B REAR CONNECTOR

Excursion: Approximately 0.05 in. (0.13 cm)

Ink Capacity: 0.77 cc cartridge.

Control: Controlled remotely by contact closure to ground.
TTL logic levels for control available in Option 039.

ACCESSORIES SUPPLIED
e Accessory Kit, part number 07040-60630.

OPTION 040
Sweep Option Sweep Option ) - - '
— Purpose: Connects the various rear terminal strip connections to a
1 sec/fnch 025 0.5 sec/cm 030 single rear locking connector. Allows quick connect/disconnect.
5.sec/nj|ch 026 1 sec/cm 031 Connections: X and Y input signals, zero controls, Autogrip, servo
10 sec/!nch 027 5 sec/cm 032 standby, pen lift, event marker, X and Y retransmitting poten-
50ssec/inch 028 10 sec/cm 033 tiometer, time base controls, and Option 039 control lines.
100 sec/inch 029 50 sec/cm 034 ’
B EVENT MARKER OPTION 035 @ SIDE TRIM PANELS (TWO 14 IN.) OPTION 041
. = USE WITH OPT. 038 (TWO 15.75 IN.) OPTION 042
Marking Area: Upper margin, aligned with X-axis position.

Purpose: Side trim panels are intended for table top applications
where additional appearance trim is desired. Includes flexible
plastic dust cover.

DISPOSABLE PENS:

Description Part Number
Cleaner Red 5081-1190
Lubricant Blue 5081-1191
Three disposable cartridge pens, blue Green 5081-1192
Three disposable cartridge pens, red Black 5081-1193
2. Graph paper, 10 sheets each, heavy and light.
SUPPLIES Grid Description Part No.
Paper: Al recording papers offered by Hewlett- Type X b Weight j100STmet Bosi
Packard are manufactured to stringent specifica-
tions. Accuracy of margins and of cross-sections | Linear, English 15 major div | 10 major div | Light 9270-1005
is very closely controlled. The highest quality of | (11in. X 16.51in.) | (1 in. each) (1 in. each) Heavy 9270-1004
paper is used to minimize dimensional changes that
occur with changes in temperature and humidity. Linear, Metric 38 major div 25 major div Light 9270-1042
Ideal recording results are achieved at approxi- (28cm X 41.9cm) | (1 cm each) (1 em each) Heavy 9270-1024
mately 50% relative humidity.

For more information, call your local HP Sales Office or write Hewlett-Packard:
275 HymusBlvd., Pointe Claire. In Europe, 1217 Meyrin-Geneva. Other areas, INT

In US, 1501 Page Mill Road, Palo Alto, California 94304. In Canada,
ERCONTINENTAL, 3200 Hillview Ave., Palo Alto, California 94304.



RECORDERS & P “oEd

High performance X-Y recorders
Models 70444, 7045A, & 7047A

i s High dynamic response ‘ e Tough environmental specifications

The Models 7044A, 7045A, and the 7047A are general purpose X-Y

| recorders specifically designed to offer the needed requirements to

perform laboratory measurements. This allows for a wide range of

quick-changing signals to be reproduced accurately and dependably.

The 7044A is a medium-speed recorder designed for most general-pur-

pose applications. The 7045A and 7047A offer higher speed and Y-
axis aceeleration exceeding 7620 em/sec? (3000 in./sec?).

Other outstanding features found on the recorders include 10 cali-
brated de input ranges on each axis of the 7044A and 7045A trom 0.5
mv/em to 5V /em (0.5 mV/in. to 20 V/in.) and 12 calibrated de input
ranges on each axis of the 7047A from 0.02 mV/em to § V/em (0.05
mV/in. to 10 V/in.). In between, a 1-5-10 sequence is used (except for
the 0.02 mV/em, most sensitive range setting on the metric option) on
the 7047A. On all three, ackitrary full scale voliage ranges may be es-
tablished with the vernier control in conjunction with the calibrated de
ranges.

Additionally, these recorders are equipped with front panel polar-
ity switches which reverse pen direction, eliminating the need for re-
versing the input leads. The 7045A and 7047A are provided with 4
RESPONSE switch which allows the user to stow the response ol the
recorder for easier setup. The 7047A preamplifiers for the X and Y
axes are contained in two specially designed aluminum enclosires.
These contain chopper de amplifiers and have the unique serviceabil.
ity feature of being removable and operational outside of the muin-
frame, using the cable extender included in the Accessory Kit,

Also available on all models is the continuous duty, aluminum
framed de servo motor; the X-axis of the 7045A and 7047A contain
the targer, faster motor. This ends overheating or wear if the pen is
driven offscale for an indefinite time. The trouble-free Autogrip elec-
trostatic holddown platen capable of holding chart paper of the Euro-
pean size A3 and 11 in. X 17 in. size is included, as well as a dispos-
able pen with four color choices, and plastic coated wirewound bal-
ance potentiometer. Latest circuitry design and assembly techniques
have also been incorporated, thereby reducing failure and mainte-
nance time. )

Options include the Time Base (standard on the 7047A) Event
Marker and Metric Scaling. TTL Remote Control and Rear Connec-
tor are standard on all models.

7044A, 7045A Specifications

Performance speciiications

Input ranges: 0.25,0.5, 2.5, 5,25 mV/cm; 0.05,0.25, 0.5, 2.5, 5 V/em
(English calibration available in 0.5, 1, 5, 10, 50 mV¥. /ing0ul, 0.5, 1,75,
10 V/in.). Continuous vernier between ranges.

e L e
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Type of input: Moating, 500 V de or peak ac maximum. Polarity re-
versal switeh focated on front panel, guard internaily connccted.
Inputs through front panel S-way binding posts or rear connector,
Input resigtance: | megohm constant on all ranges.
Common mode: 110 dB dc and 90 dB at 50 Hz and above (exceeds
S dB de and 110 dB ac under normal lab environmental conditions)
AR between HI and LO terminals, CMR voltage applied be-
tween ground and LO, and attenuator on most sensitive range. CMR
decreases 20 dB per decade step in attenuation,
Slewing speed:
7644A: 50 ¢cm/sce (20 in./sec) minimum.
7045A: Fast Response, 76 ¢m/sec (30 in./see) minimum. Slow
Response, 36 cmi/sec (1S in./sec) typical,
Acceleration (peak):
T044A: Y-uxis 2540 cm/sec? (1000 in./sec?), X-axis 1270 cm/sec?
(500.in. /sec?).
T045A: (Fast Response only) Y-axis 7620 em/sec? (3000 in. /scc?).
X-axis SOK0 cm/sect (2000 in./sec?),
Aceuracy: +0.27% of full scale (includes lincarity and deadband) at
I5°C. Temp Coefficient +0.01% per °C,
Range Accuracy: +0.2% of full scale +£0.2% of deflection (includes
fincarity and deadband) at 25°C, Temp Cocllicient +0.01% per °C.
Deadband: 0.1% of full scale.
Overshoot: 7044A — 2% of full scale (maximum). 7045A — 1% of
full scale (maximum).
Zero set: zero may be placed anywhere on the writing area or elec-
trically off scale up to one full scale from zero index
Environmental (operating): 0° to 55°C and <95% relative humid-
ity (40°C).

General specifications

ing mechanism: servo actuated ink pen.
»ding area: 25 cm X 38 cm (i0” X 15").
Paper holddown: Autogrip cicctric paper holddown grips chart 29 7
em X 42 em (European size A3) and 117 X 16.5” or smaller. Speciai
paper not required.
Pen lift: clectric.
Dimensions: 400 mm high, 483 mm wide, 165 mm deep (15%" X 197
X 617 rack mounting structure integral with unit.
Power: 115 or 230 V ac +10%, 50 to 400 Hz: 7044A, 135 VA: TO45A,
175 VA,
Weight: Net, 13.7 kg (30 Ib). Shipping. 19.1 kg (42 1b).

Options

006: Metric Calibration

001: Time Base

Sweep rates: 0.25, 0.5, 2.5, 5. 25, 50 sec/cm (0.5, 1, 5, 10,
50, 100 sec/in.).

Time Base Accuracy: 1.0% at 25°C.

Temp Cocfficient £0.1% per °C.

General: Switchable to either X or Y axis. Start and
reset by front panel control, remote by momentary
contact closure to ground or TTL levels. Automatic
reset at full scale, recycle accomplished by continu-
ous start signal.

002: Event Marker: Writes in upper margin, aligned
with X-axis position, approximately 0.13 ¢m (0.05 in.)
excursion completed 50 msee after application of Sig-
nal. Controlled remotely by contact closure to
ground or by TTL levels.

7047A Specifications

Performance specifications
input ranges: 0.02,0.05,0.1,0.5. 1.5 mV/em; 0.01,(1.05,0.1,0.5, 1,5
V/jem (0,05, 0.1, 0.5, 1, 5, 10 mV/in.; 0.05, 0.1, 0.5, 1, 5, 10 V/in.)
Continuous vernier between ranges.
Type of input: Differential, floating, and guarded (front input only).
Employs a unique common mode driver circuit that climinates the
need for connecting CMV to the recorder if CMV is less than or equal
to 10V,
Input resistance: | megohm constant on all ringes.
Accuracy: £0.2% of full scale (includes linearity and deadband) at
25°C. Temp Cocfficient £0.01% per °C.
Range accuracy: +0.2% of full scale +0.2% of deflection (includes
linearity and deadband) at 25°C, Temp Coefficient +£0.01% per °C.
Deadband: 0.1% of full scale.
Common mode rejection: 140 dB and 130 dB ac with 1 KQ imbal-
ance in cither the high or low terminal — exceeds 150 dB and 140 dB
ac under normal laboratory conditions. CMR decreases 20 dB per de-
cade step in altenuation.
Neormal mode rejection: 30 dB minimum at line frequency with
FILTER IN. (50 dB typical at 60 Hz and 40 dB typical at 50 Hz).
Slewing speed: 76 cm/sccond (30 in./sec) minimum. 97 cm/see (3%
in./sec) typical under normal lab conditions.
Acceleration (peak): Y-uxis 7620 cm/sec? (3000 in./sec?)

X-axis 5080 cm/sec? (2000 in./sec?)
Overshoot: 1% of full scale maximum.
Calibrated zero offset: Provides cleven scales of calibrated zero oll-
set in both axes. Switchable in steps of one full scale from + 1 to =10
scales.
Offset accurscy: At 25°C, +0.1% of full scale times N where N =
number of scales of offset.
Temperature coefiicient: +0.004% of fuil scale times N per °C.
Time base: Speeds of 0.1, 0.5, 1. S, 10. 50 sec/em (0.5, 1. 5, 10, 50,
100 seconds/in.). Switchable into X or Y axis.
Time base accuracy: 1.0% at 25°C. Temp Coefficient £0.1% per
°C.
General specifications
Writing mechanism: servo actuated ink pen.
Writing area: 25 cn X 38 ¢m (10 in. X 15 in.).
Paper holddown: Autogrip electric paper holddown grips charts 25
X 38 em (11 X 16.5 in.) and standard European size DIN A3, or
smaller. Special paper not required,
Pen lift: Elcctric (remote via TLL level).
Power: 115 or 230 V ac +10%. 48 to 66 Hz, 180 VA maximum.
Weight: Net, 18.6 kg (41 1b). Shipping, 24 kg (53 1b).
Metric calibralion — option 001
Ranges are 0.02,0.05,0.10,0.50, 1, 5 mVY /em: 0.01, 0.05,
0.1, 0.5, 1,5 V/em.

Event marker — option 002

Marking area: In margin at same X coordinate as recorder pen.
Excursion: Approximately 0.050 inch.
Actuation time: Stroke complete 50 ms after application of signal.

[Ink capacity: 0.45 cc cartridge, cartridge reloading type. Writing dis-

tance 500 ft minimum.
Model number and name
7044 A

TO45A

T047A




RECORDERS & SHINTLAS
Two-pen, three paraimneier
Model 7046A

e Srnall pen separation

The Model 7046A is a general-purpose 2-pen laboratory X.',Y re-
corder designed to assure high quality recordings without sucrificing

ratory recorder. The unit has dynamic performance that surpasses
most 2-pen recorders by offering Y-uxis acceleration exceeding 6350
cm/s? (2500 in. /sec?). This high acceleration plus very little overshoot
results in the 7046A reproducing a wide range of fust changing input
signals.

New thin line disposable pens that feature a visible ink supply and
have a trace separation of 1.2 mm (0.05 in.) are provided. These pens,
available in three colors, produce good clean traces. A front panel po-
larity switch thut switches pen direction, and the response switch
which reduces the speed of the unit, are also available. The Autogrip
paper holddown system which holds up to 27.9 cm X d3.2 e (11 X 17
in.) and standaid European DIN A3 size paper is also standard.
7046A Specifications
Performance specifications
Input ranges: metric calibration availuble in 0.25, 0.5,.2.5, 5, 25
mV /em; 0.05, 0.25; 0.5, 2.5, 5 V/em (0.5, 1, 5, 10, 50 mV/in.; 0.1, 0.5,
1, 5, 10 V/in.). Continuous vernier between ranges.

Type of input: [loating, 500 V dc or peak ac maximum, Polarity re-
versal switch Jocated on front panel, guard internally connected.
Inputs through front panel binding posts or rear connector.

Input resistance: | megohm constant on all ranges.

Common mode: 110 dB dc and 90 dB at 50 Hz and above exceeds
130 dB dc and 110 dB ac under normal lab environmental conditions)
with | kK ohm between HI and LO terminals, CMR voltage applied be-
tween ground and LO, and attenuator on most sensitive range. On
other ranges, CMR decreases 20 dB per decade step in attenuation.
Slewing speed: Iust Response, 76 cm/s (30 in./s) minimum; Slow
Response, 36 em/s (15 in./s) typical.

Acceleration (peuk, fast response only): Y-axis 6350 cm/s? (2500
n./s?), X-axis 3800 cm/s? (1500 in,/s?).

Accuracy:- £0.2% of full scale (includes lincarity and deadband) at
25°C. Temp Coefficient £0.01% per °C.

Range accuracy: +0.2% of full scule £0.2% of deflection (includes
lincarity and deadband) at 25°C. Temp Coefficient £0.01% per °C.

e Virtually no overshoot

Deadband: 0.1% of full scale.

Overshoot: 1% of full scale (maximum).

Zero set: zero may be placed anywhere on the writing area or elec-
trically oft scale up to one full scale from zero index.
Environmental (operating): 0 to 55°C and <95% relative humidity
(40°C).

General specifications

Writing mechanism: servo actuated ink pens, offset by 0.12 ¢cm (.05
in.) in X direction.

Writing area: 25 cm X 38 cm (10”7 X 15”).

Paper holddown: Autogrip electric holddown grips charts on stand-
ard European DIN A3 or smaller and 117 X 16.5". Special paper not
required.

Pen lift: clectric (remote, via contact closure or TTL level),
Dimensions: 44! mm high, 483 nun wide, 173 mm deep (17%” X 19
X 0'%,"); rack mounting structure integral with unit,

Power: |15 or 230 volts ac £10%, 50 1o 400 Hz, 175 VA,
Weight: net, 16 kg (35 1b); shipping, 21.4 kg (47 Ib).

Options

007: Metric Calibration

001: Time Base

Sweep rates: Metric calibration is 0.25, 0.5, 2.5, 5, 25, 50

s/cin (0.5, 1, 5, 10, 50, 100 s/in.).

Accuracy: 1% at 25°C (£0.1%/°C maximum).

General: switchable to X-axis. Start and reset by front

panel control, remote by momentary contact closure to

ground or TTL levels. Automatic reset at full scale, re-

cycle accomplished by continuous start signal.

002: Event Marker

Writes in upper margin, aligned with X-axis position of

Y pen, approximately 0.12 ¢cm (0.05 in.) excursion com-

pleted 50 ms after application of signal. Controlled re-

motely by contact closure to ground or by TTL levels.

Contact resistance: 4 k€ (maximum).
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STANDARD ACCESSORIES SUPPLIED

o Instruction Manual
° Dust Cover — Flexible
o Sample Graph Paper (10 sheets) (2000)
o Roll Chart Paper (3000)
° Accessory Kit containing:
5 Red Pens
5 Black Pens
3 Fuses
Set Bristol Wrenches
8% X 11 (or A4) Shield (2000)

Warranty

Houston Instrument warrants unconditionally for 1 year from date
of shipment ecach instrument manufactured by it to be free from
defects in material and workmanship. Its liability under this warranty
is limited to servicing or adjusting any instrument rcturned by the
original purchaser to the factory for that purpose and to replace any
defective parts therein.

(AOUSTEMN
instrument DIVISION OF BAUSCHGS LOMB (9)

ONE HOUSTON SQUARE (at 8500 Cameron Road)  AUSTIN, TEXAS 78753
(512) 837-2820 TWX 910-874-2022 cable HOINCO

EUROPEAN OFFICE Rochesterlaan 6 8240 Gistel Belgium
Phone 059/27445 Telex Bausch 19399

“the recorder company”

Bulletin 2 & 3 1074 ® A registered trademark of Houston Instrument.

REPRESENTED BY

Printed in USA



INCH/CENTIMETER SCALING: Front panel

OUTSTANDING FEATURES

2000 X-Y
3000 STRIP CHART

DIFFERENTIAL INPUT: Measures from any type of source
up to +500 volts from ground. Isolation and common
mode rejection are so good that shields and guards are not
needed.

MOUNTING: Bench, Rack or Panel in vertical or horizontal
planes. ,

ZERO CHECK POSITION: A standard feature on most

. modules. Without disconnecting the signal, zero position can

be verified and scaled.

ALL SOLID STATE: State of the art IC’s. No mechanical
or light diode choppers. No tubes or nuvistors. No warm-up
for calibrated operation.

CONSTRUCTION: Case and modules are unbreakable, mar
resistant ABS black plastic, with a textured surface. This
instrument will look new for years. It is not susceptible to
nicks and scratches. Interior frame is injection cast
aluminum. All other parts are plastic, stainless steel or

anodized aluminum,

iAR COMPENSATING MECHANISM: State of the art
aesign eliminates adjustment. Cleanliness is desired, but not
essential. No lubrication ever.

switch, on
modules, allows calibration of recorder in inches or

centimeters, as related to the paper grid.

ACCESS: Sides, bottom and top are removable in seconds
- for complete access to any portion — either individually or

completely.

PEN LIFT: Electric with positive action. Failsafe on power
failures. Local and remote control via isolated contact
closure.

PENS: A constant line trace regardless of speed or use.
Snap on, disposable unit includes pen tip and ink. No need
ever for complicated cleaning procedures or overnight
plugging. Pens will write after weeks unused. Capillary ink

. ~en option.

OVERSHOOT: Not discernible on normal step inputs. Less
than 1% on full scale step inputs:

HIGH PERMISSIBLE SOURCE RESISTANCE: As sources
approach and exceed the 105 ohms domain, neither dead
zone nor repeatability is affected; common mode and
frequency response only mildly; calibration normally,

VERSATILITY: Laboratory or field, production or process,
OEM or dedicated — all are ideal for this recorder. The
completely self contained frame stands alone, but can act as
the basic building block for the modules. There is no
duplication in circuitry. The design is so basic that no part
contains a premium capability.

SEALED REBALANCE POTENTIOMETERS: No cleaning
ever, with extended life. Recorder uses its own limit stops
and a friction clutch to give added protection to the pot
and the entire mechanics.

INPUT MODULES: Plug-in modules give choice of function

and cost. Bach gives front panel and remote control. All

units plug-in and are interchangeable in moments. Most
modules even work in the related X-Y, Strip Chart, and

TY® Recorders.

MODULE CONTROLS: Logically placed for unthinking use.
Each control is always in the same place, regardless of
module type.

DYNAMIC PERFORMANCE: Less than 1/3 second full scale
with extremely high acceleration. Add critical damping ancy
the recorder has unbeaten recording fidelity.

overall
calibrated

ACCURACY: Conservatively —rated at +0.2%
inaccuracy, the typical recorder has linearity,
errors and dead zones less than the trace width.

and normal
individual

NOISE REJECTION: Unexcelled for common
mode rejection. Acute care in the layout and

testing, combines with the differential nature to increase
rejection by orders over conventional units.
ENVIRONMENTAL: Completely unaffected by  wide
variations in  temperature, humidity, line voltage, or
frequency.

MODULAR CONSTRUCTION: Amplifier, drive assemblies,

and of course modules, are individually removable. They
may be swapped with the complementary lines of X-Y,
Strip Chart, and TY® Recorders.

PAPER SIZE: Recorder will handle both 8-1/2 x 11 and 11¢
x 17 inch paper sizes, along with European types A4 and
A3. With the inch/centimeter flexibility, the recorder is
universal the world over — independent of discipline or
national origin,

VACUUM HOLDDOWN: Silent retention of the paper.
Unaffected by dust, temperature, humidity, line frequency
or voltage, Contaminants pass thru the impeller turbine
system which grips from mass air flow rather than AP.
Maintenance free with no shock hazard.

INTERCHANGEABLE AMPLIFIERS: Each axis has a
completely independent servo mounted on its own plug-in
circuit board. They may be swuapped or even used in the
complementary line of strip and T—Y® Recorders.

X-Y CONFORMITY: Acceleration, slewing speed, phasing

and damping of X and Y axis drives in 2000 series
recorders are matched for minimum error under dynanic
conditions.  Essential in  analyzer, calculator, computer

readout applications.



THE MAINFRAME

2000 RECORDER

From any angle:

O Price

O Electrical

O Mechanical

UNBEATABLE

O Flexibility

7

. The mainframe is a complete working recorder without
front panel controls. All inputs are via individual rear input
connectors. Power and pen control, using contact closures,

~are via a separate rear connector. Input resistance is
potentiometric with no less than 2 megohm slewing
resistance. Zero is fixed or can be remotely controlled by
running three shielded wires to an external SK pot.

- Power may be either 115 or 230 volt A. C. and is field

convertible from one to the other. Case is mar resistant and
unbreakable plastic, with a textured black finish. Bottom,
'sides and top are separately removable, involving only a
~total of eight screws. Total exposure is a minute’s work.
boub—assemblies are all modular and field replaceable as
units. Amplifiers are separate and interchangeable.

~ Standard accessories include five pens each of red and blue,

LR AR SO

instruction manual, plastic dust cover, spare fuse and cable,
and Bristol wrenches. All are shipped in a specially molded
styrofoam case.

As a stand—alone unit, the mainframe is ideal for dedicated
applications, where operational controls are better suited
with the primary measurement or instrument controls, and
most certainly as an OEM recorder. It offers the advantages
of later expansion by addition of modules — without
modification, and at any time.

And most certainly, the mainframe acts as the basic
building block for general purpose recording by adding input
and conirol modules. The same remote connectors mate
directly into the plug—in modules, giving front panel control
with wide variety.

Pens Are Disposable and Snap on
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MAINFRAME SPECIFICATIONS

X and Y AXES — 2000 X-Y RECORDER
Y AXIS — 3000 STRIP CHART RECORDER

Y1 and Y2 AXES — 2-3000 STRIP CHART RECORDER

RECORDING MECHANISM: Potentiometric servo with

sealed rebalance potentiometer. Long life, snap-in,
disposable pen.
RESPONSE TIME: 1/3 second full scale maximum

independent of line voltage or frequency. Optional — 1/4
second.

ACCELERATION: > 1500 in/sec? (3750 cm/sec2) on 1/3
second instrument; > 1800 in/sec2 (4500 cm/sec2) on 1/4
second instrument.

OVERSHOOT: Critical damping. Less than 1% overshoot on
full scale steps; overshoot is not discernible on half scale
or less steps.

ACCURACY: +0.2% of full scale.

LINEARITY: +0.1% of full scale.

PEATABILITY: +0.1% of full scale.

RESETABILITY: +0.05% of full scale.

INPUT CHARACTERISTICS: Differential and floating to
© +500 VDC or peak AC above ground.

- INPUT RESISTANCE: Potentiometric; modulator input is

~ shunted by 0.1 microfarad capacitor.

SENSITIVITY: Basic sensitivity of 1 mv/inch (0.5 mv/cm) is
set by external gain control resistors.

STANDARDIZATION: Continuous double regulated zener
{9 with temperature compensation (+0. 0025%/°C)

COMMON MODE REJECTION: On most sensitive range;

140 db at DC; 140 db at line frequency with up to 1K
Decreases 20 db per decade of
" attenuation for both AC and DC.

O R RS D <SS e @G e <GS < < e R S <S> <R

CHART AXIS
3000 and 2-3000 STRIP CHART RECORDER

100 foot chart rolls, 12 inches wide with 10
inches or 250 mm writing width,

" CHART FEED: Roll take up or positive paper feed,

- depending on operator choice.

CHART DRIVE MECHANISM: Stepper motor, unidirectional
drive.

CHART SPEED: Proportional to chart drive pulse rate to

40 inches/minute at 360 pulses/inch chart motion, (300
. pulses/inch in 50 Hz recorder).

DRIVE PULSE REQUIREMENTS: +5 to +50 volts into
10K ohms, D.C. coupled. Maximum pulse rate is 200 per
second. Pulse rise, on, and off times are not critical, but
the pulses should be at least 10 microseconds wide.

EVENT MARKER: Single event marker is actuated by
closure of a pair of contacts. Contacts make and break
12 volt, 0.5 amp inductive circuit.

- D < < e D S < il < S < < <SR e Ems <

GENERAL SPECIFICATIONS

PEN UP/DOWN: Closure of a pair of contacts lowers
recording pen; opening the contacts raises pen. Contacts
make and break 12 volt, 0.5 amp inductive circuit.

MOUNTING: Bench, rack, or panel. May be mounted at
any angle to 900 any axis.

WEIGHT: With modules, 30 lbs. (13.5 Kg); shipping 34 Ibs.
(15.3 Kg). Ma'mframe only 26 lbs. (11.7 Kg).

ENVIRONMENTAL: 0 to 40°C operating. —10 to 60°C
storage; 0—95% relative humidity at 30°C dry bulb.

POWER: 2000 X—Y Recorder — 115/230 VAC; 50-60 Hz;
60 volt amperes.
3000 and 2-3000 Strip Chart Recorders — 115/230
VAC; 50 or 60 Hz; 50 volt amperes. 1If Type 50 or 52
Time Base module is to be used and line frequency
is 50 Hz, the recorder must be ordered for 50 Hz.
operation.

TERMINAL BOXES: For O.EM. and dedicated use. Where
the various functional modules are not used the recorder
is shipped with terminal boxes. These are installed in the
module connectors on the underside of the recorder.
Signal and control input circuits in the recorder are
accessed via barrier strips installed in the terminal boxes.
Consult Houston Instrument or its representative for
additional details concerning O.E.M. applications.

—0‘-"’0*‘0--1“’“0“*-

Model 2000 X—~Y Recorder , ... ... v v vy
Model 3000 Strip Chart Recorder ., ..., Py
Model 2—3000 Two Pen Strip Chart Recorder i s
Rack Mounting Wings . . .. ..o v v oo v v

OPTIONS:

40 inch/second Servo
2000 (Both axes only) ......ccvvvvunenn.
BOO0 4 g 551065 8 500w 510 6 100 & 0w 0o 20 s 0 5
2-3000 (Both axesonly) ................
Retransmit Potentiometer
2000 Pet XIS o vwssomuas suismeamesimne
3000 Yaxisonly . vovevevnnnrnnonvionns
23000 Y1 axis only ..cssnssmsramseess
High—Low Limit Switches —Per axis ...........
115/230 VAC, 50 Hz. mains operation .. ..
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MODULES

Plug-in modules vastly expand the uses of the recorder mainframe. Modules provide front panel
signal, power and pen controls for general purpose recording. In general, each is self contained
and plugs directly into the recorder.

Control modules control line power, pen up/down. Local and remote pen control is by means
of switch contact operation or, optionally, by logic level changes.

Signal module functions include attenuation and amplification of input data
signals, generation of "linear voltage ramps for time bases, AC to DC
conversion. In addition to the standard signal modules shown in this
brochure dozens of special modules have been developed.

Y Modu!

Time base and chart drive control modules are used to start, ~§
stop, and control the chart speed of strip chart recorders. The :
event marker pushbutton is located on the front panel of time
base modules. Remote start/stop and event marker actuation
is accomplished by operation of switch contacts.

Separate
But Interchangeat

Point plotters, integrators, thermocouple compensators, log
voltage amplifiers are examples of special function modules.
In general these modules are interchangeable with general
purpose plug-ins.

.dost signal modules have universal five way binding
post or BNC connectors on the front panel. All
control, signal, and time base modules have barrier strip
access to control and signal inputs at the rear of the
modules. Signal and control cabling may be concealed by
routing to the barrier strip along the underside of the recorder.

X Module

A BRIEF GUIDE TO MODULES

TYPE DESCRIPTION PURPOSE USE WITH
| 2000 | 3000 | 2-3000
0 Customizing “Do it yourself” — Signal Axis * i
00 Customizing “Do it yourself” — Time Axis * s
1 DC Coupler Dedicated; OEM * # *
2 Ranging Economy Variable Range i * o
3 Switching Economy Switched Attenuator * 4 *
4 Switching/Time Base Economy Switched Attenuator and Time Base| *
5 Precision Attenuator 14 Calibrated Ranges * " *
6 Precision Attenuator/Time Base 14 Calibrated Ranges and Sweeps *
7 Preamp/Attenuator 17 Ranges from 100 mv/inch 8 i *
8 Preamp/Attenuator/Time Base 17 Ranges from 100 mv/inch and 18 Sweeps *
9 Precision Ranging For Wide Range Precision ® #* .
10 High Sensitivity AC 100 mv to 50 v/inch; AC only * * G
11 Preamp; Fixed Span 100 mv/inch DC * * *
12 Precision Attenuator/Offset Up to 100:1 Offset o #* o
13 Integrator Record Amplitude — Time Integral d
14 Log Converter 1-2-3 Deccade Log Amplifier * # *
1§ Two Channel Switching Multiplex Two DC Signals * " *
16/17 Point Plotter Analyzer/Computer Readout *
18 Thermocouple Reference Terminate JKS Thermocouples * B *
20 AC/DC Switching General Purpose AC and DC * *
26/17 Point Plotter Analyzer/Computer Readout *




CONTROL MODULES

Lighted pushbuttons control AC power and pen up/down.
Rear terminals allow remote control by switch contact
operation. Required when signal or time base modules are

it st

used.
2 |TYPE DESCRIPTION USE WITH
2000 | 3000 | 2—3000
100 Power On/Off: Logic Level Remote Pen Control * *
200 Power On/Off: Switch Contact Remote Pen Control |  * %
300 |Same As Type 200; Legend for 2 Pen Recorder ' #
400 Same As Type 100; Legend for 2 Pen Recorder ' - *

i SWEEP MODULES

@Pushbutton selection of nine chart speeds and actuation of CHART SPEED ACCURACY:
event marker. Chart speed is referenced to line frequency,

to internal stable oscillator, or external pulse train. Line frequency reference: Dependent on accuracy of line
frequency.

CHART SPEEDS: In standard 3000 main frame: Internal frequency reference: 0.1% of selected speed.

EXTERNAL PULSE INPUT:
Inches: .05, 0.1, 0.2, 0.5, 1, 2, 5, 10, 20 inches/minute.
Centimeters: 0.1, 02, 04, 1, 2, 4, 10, 20, 40 0 to +5 volts or greater into 10K ohms. D.C. coupled,
cm/minute. >10yseconds duration, 200/second maximum.

SELECTION CHART

TYPE | CHART SPEED UNITS | REFERENCE FREQUENCY USE WITH
‘ IN/MIN CM/MIN | LINE INTERNAL | 3000 | 2-3000
50 * * *
; 52 * * *
u 54 * * * *
55 * * * L *

R T

TRADE-IN POLICY: Inevitably, a new need is found for
- “e recorder. And very possibly a different module best
" suits- the new application. In study of the modules, one
notes that each offers somewhat more than the predecessor.
Effectively, a new module could obsolete the old unit. ‘
Houston abhors the shelves full of dust gathering modules N S
created by some instruments. Only the most flexible units L
are desired - the others sit. Our wide selection of modules
could create an identical situation. % CREDIT

S S

B i st

A simple trade-in policy banishes this ill. Credit against a
new module purchase is allowed on the old unit. Credit is
proportionate to age — not use, other than normal wear
and tear.

“\?\\g\\_

|
0 12 14 1B 18 20 22 24

So purchase originally only that needed. Then later upgrade

at a minimal premium. And never put one aside — trade it MONTHS
in. MODULE TRADE—IN CREDIT

|
b



ﬁ OMNIGRAPHIC® 3000 STRIP CHART RECORDERS
_ BT TR
ADVANTAGES OVER "'CONVENTIONAL RECORDERS

LEFT TO RIGHT TRACE. Most units feed the paper top to bottom
as a convenience to the manufacturer. Graphs are read by either head
bending or artificially training the eye. The 3000 Strips read naturally,
whether in a rack, on the bench, flat, or standing on end.

=  STATE OF THE ART CHART DRIVE. Speed changes are reflected in
instantaneous chart movement. Other recorders using gear shifters or
transmissions have objectionable time lapses while backlash is overcome.

PLUG-IN MODULES. Most conventional strips are application limited
by fixed ranges. Some do have very wide ranges and commensurate
prices. The 3000 can be either and can be changed at any time with
the inexpensive modules.

CHART LOADING. Simple and direct, there are no magazines to ¢
remove — no threading around, in, and behind bars.

SNAP IN PENS, ELECTRIC PEN LIFT, AND EVENT MARKER are
standard. Most strips use complicated capillary pen systems and only
- offer electric lifts and event markers as options.

FEATURES
CHART: 10 inch (or 25 cm) wide chart grid, 100 foot roll.

NUMBER OF PENS: One and two pen recorders plus event marker are
available. Second pen in two pen recorder is offset 0.3 inches so both
pens can traverse full 10 inch chart width. Y axis (both in 2-3000)
d and event pens are raised and lowered together. \
VENT MARKER: A single event marker is a standard feature of both ;
bne and two pen recorders. The event marker is actuated by =

ushbutton on time base module or exterinal contact closure. b

GITAL CHART SPEED: Nine pushbutton selected  speeds.
tantaneous reaction as there are no gear transmissions, clutches or
Hematic wonders.

ER FEER: Roll takeup or positive paper feed without
ification.

‘ zh : houscon - g iy . :
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SIGNAL MODULES

Y MODULE
CONTROL MODULE

X MODULE

TYPE 0 — CUSTOMIZING: This module is ideal for
specials. Comes complete with chassis, housing, blank front
panel decal, mainframe connector and remote barrier strip.
Precision resistors for amplifier scaling and IN — CM scaling
are installed. For X and Y inputs to 2000 and Y input to
3000 (both Y channels in 2-3000).

: TYPE 00 — CUSTOMIZING: Blank module for chart axis
drive in 3000 and 2—3000 recorders. Includes chassis,
housing, mainframe connector, and remote barrier strip.

hw‘-l

O

2Ek0
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- T 1 - DC COUPLER: A fixed sensitivity signal is fed
- via the input terminals directly into the recorder mainframe.

Front panel IN/CM scaling choice and zero control give
operational flexibility. This module is predominantly for
dedicated applications.

Sensitivity: One fixed DC Range of 1 mv/inch (0.5 mv/cm).
Scaling: IN/CM sw. for choice of sensitivity and paper grid.
Input Resistance: 1 megohm all conditions.

Zero: +110% of full scale with ten turn control; friction
drag prevents inadvertent movement.

Input: Universal 5 way front panel terminal; parallel remote
terminal on module bottom.

TYPE 2 — DC RANGING: An inexpensive module for
continuous, but non—calibrated, span adjustments.

Senisitivity: 1 mv/inch (0.5 mv/cm) continuously variable
with non-calibrated ten turn control,

Scaling: IN/CM sw. for choice of sensitivity and paper grid.
Input Resistance: 100 K ohms. Fixed all conditions,

Zero: +110% of full scale with ten turn control; friction
drag prevents inadvertent movement.

Inputs:  Universal 5 way front panel

terminals;  parallel
remote terminals on module bottom,

Option: Type 2A includes 10 turn dial calibrated attenuator
control.

TYPE 3 — DC SWITCHING: Moderately priced, this flexible
module is ideal for everyday use. Each of its five ranges is
calibrated, accurate and ultra—stable.

Sensitivity: 5 ranges of I, 10, 100 mv/inch; 1, 10 volt/inch

AND 5 Metric ranges of 0.5, 5, 50 mv/em; 0.5, §

volt/ecm. All ranges fixed, switch selectable and calibrated;
between range variable control.

Scaling: IN/CM sw. for choice of sensitivity and paper grid.
Input Resistance: 1 megohm. Fixed all conditions,

Zero: +110% of full scale with ten turn control; friction
drag prevents inadvertent movement.

Zero Check: Verifies position and allows calibration of zero
without diseonnecting or shorting input signal,

Inputs:  Universal 5 way front panel
remote terminals on module bottom,

4220 .
N )
°B; et - o ol
£ 5-0 - 100~ Y
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ZERO

terminals;  parallel

DC  SWITCHING/TIME BASE: A perfect
companion for the Type 3 Module. By flick of a switch

the variable (X or Y) can be voltage attenuated or the axis
driven according to time. Use on X or Y axis,

TYPE 4 -

Time Base Ranges: 5 sweeps of 0.5, 1, 5, 10, 50 sec/inch
AND 5 Metric sweeps of 0.25, 0.5, 2.5, 5, 25 sec/em,
All ranges fixed, switch selectable and celibrated; between
range variable control.



3 L2550 100-50
1@ X0 10-20 200-100

R
i 5410 500-250
% 25-5 K -500

3 @ iN 13 (4"} 32 2K-1K
S o X 5] ZERO

TYPE 5 - DC PRECISION ATTENUATOR: Fourteen
calibrated ranges in a 1-2—5 switching sequence. Variable
‘control glves between range span adjustments.

Sensitivity 14 ranges of 1, 2, 5, 10, 20, 50, 100, 200
~mv/inch; 0.5, 1, 2, 5, 10, 20 v/inch AND 14 Metric
ranges afif0.5, ©1,42.5, 5, 10, 25, 50, 100, 250 mv/cm;
£0.5,; 2.5, 5, 10 volt/cm. All ranges fixed, switch
selectable, and cahbrated between range variable control.

Scaling: IN/CM sw. for choice of sensitivity and paper grid.
Input Resistance: 1 megohm. Fixed all conditions.

'Zerp: '+£110% of full scale with ten turn control; friction
drag prevents inadvertent movement.

o Check: Verifies position and allows calibration of zero
thout disconnecting or shorting input signal.

\'Eput‘s:“ ‘;‘U‘niversal 5 way front panel terminals; parallel
“remote terminals on module bottom.

12550 100 50
10-20 200-100

i 510 500- 250
"‘@"" 255 - 500

2 FLSNT
IHHOSMI' 51 2ERO

20, 50 100, 200 sec/inch AND 11 Metric sweeps of
1008, :0.1,:.0.25, 0.5, 1, 2.5, 5, 10, 25, 50 and 100
uc/om.‘All' ranges fixed, switch selectab]e, and calibrated;
between range variable control,

selection of time sweeps. It can be used for X or Y axes.

Time 'Base ‘Ranges: 9 sweeps from 0.1 to 50 seconds per
inch in 1-2-5 steps and 9 sweeps from 0.05 to 25
‘se‘conds per centimeter. All ranges fixed, switch selectable,
.and calibrated; between range variable control.

MR HTTTINIRA ) 4P Ko s 0 0=

1-2 —— 525
5-1 ~ 10-%
25-.5 20-10
1-.2 50-125
05-1 - ZERO

TYPE 7 — DC PRE-AMPLIFIER: Eighteen ranges from
100 pvolts per inch to 20 v/inch (and their Metric
equivalents) give outstanding recording capabilities.

Sensitivity: 17 ranges from 0.1 millivolts to 20 volts per
inch in 1-2—5— steps and 17 ranges from 0.05 millivolts
to 10 volts per centimeter. All ranges fixes, switch
selectable and calibrated; between range variable control.

Scaling: IN/CM sw. for choice of sensitivity and paper grid.

Input Resistance: Potentiometric all millivolt ranges. On volt
ranges — 1 megohm. Fixed all conditions.

Zero: +110% of full scale with ten turn control; friction
drag prevents inadvertent movement.

Zero Check: Verifies position and allows calibration of zero
without disconnecting or shorting input signal.

Zero Drift: 1 microvolt/°C after 5 minute warmup.

Inputs: Universal 5 way front panel terminals; parallel
remote terminals on module bottom. ,
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ATTENUATOR

TYPE 9 — PRECISION RANGING: Continuous calibrated
scaling by meuans of a ten turn dial mdlcatmg attenuator.
Zero control slso features dial indication. : i

Sensitivity: 3 ranges of 1, 10, 100 mv/inch AND 3 Metric
ranges of 0.5, 5, 50 mv/em; each is fixed, calibrated, and
switch selectable. Ten turn dial mdxcatmg range verniu
allows precise and calibrated mid range setting.:

Scaling: IN/CM sw. for choice of sensitivity and papei’ grid.

Input Resistance: 100 K ohm on 1 mv/inch. 1 megohm al]
other ranges. Fixed all conditions. 5

Zero: Ten turn zero has dial indication for precise setting,

Zero Check: Verifies position and allows calibration of zerc
without disconnecting or shorting input signal,

Inputs: Universal S5 way front panel terminals; parallel
remote terminals on module bottom.
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"TYPE 12 — PRECISION ATTENUATOR/OFFSET: Type 12
“has 01 volt adjustable offset, also giving the fourteen
. multipurpose ranges of the Type S Module. Two controls
. give precise dial-in voltages of 0-1 volt (coarse) and O to
10 mv (fine). The conventional zero control is retained to
preserve the identity of offset and zeroing.

Sensitivity: 14 ranges of 1, 2, 5, 10, 20, 50, 100, 200
' mvfinch; 0.5, 1, 2, 5, 10, 20 v/inch AND 14 Metric
“ranges of 0.5, 1, 2.5, 5, 10, 25, 50, 100. 250 mv/cm;
05, 1, 25, 5, 10 volt/cm. All ranges fixed, switch
- selectable, and calibrated; between range variable control.

S mummo~

Scaling: IN/CM sw. for choice of sensitivity and paper grid.
_Input Resistance: 1 megohm. Fixed all conditions.

Zero Offset: Coarse (0-1 volt) and fine (0—10 mv) ten
turn controls with polarity switch.

.’Zero Check: Verifies position and allows calibration of zero
offset without disconnecting or shorting input signal.

 Offset Polarity Sw.: Determines offset polatity. Has center
~ position for Zero Offset.

¢ Inputs: Universal 5 way front panel terminals; parallel
remote terminals on module bottom.

TYPE 15 — TWO CHANNEL DC SWITCHING: An
economical way to record two data signals in a single
recording channel. Attenuators and zero controls are
independent, the inputs may even be of opposite polarities.
Basic specifications for each channel same as Type 3 except
as noted.

Input Resistance: One megohm on calibrated ranges; greate:
than 500K ohms uncalibrated.

Conformity: The sensitivities of the two channels differ by
less than 0.1% at each of the five calibrated attenuato:
settings.

Input: Signal high, low, and ground are connected to 2
barrier strip at the rear of the module.

Channel Selection: Channel 1, channel 2, or both channels
alternately.

Pen Control: Point: Pen is momentarily lowered at selectec
rate, resulting in a succession of points.
Line: Pen is alternately raised and lowered at selectec
rate, resulting in a succession of discontinuous line
segments.
Duty Cycle: Dwell (marking) time of channel 1 can b
set to 1X, 2X, or 3X that of channel 2.

Sampling Rate: Adjustable from 3 to 40 pairs of points ir

multiplex mode, 6 to 80 points in single channel mode
per minute.
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TYPE 16/17 — POINT PLOTTER: Chart and pen axis
modules used with OMNIGRAPHIC® 3000 strip chart
ecorder for point plot readout of digital to analog
onverters in multi—channel pulse height analyzers, digital
mputers, and similar source of successive discrete data

j .025, .050, .075, .100 inches chart advance
per plot.
ot Advance Rate: 12 points/second max.
en Axis;

Bensitlvity: 1, 10, 100 millivolts 1 and 10 volts per inch;
0.5, 5, 50 millivolts, 0.5 and § volts per centimeter;
. continuously variable vernier between ranges,

nput Resistance: One megohm constant, all conditions.

5 €0 +110% of full scale referred to chart zero.
A |

Seek Command: +3 to +12 volts or —3 to —12 volts;

. 0.3 ysec/volt rise time, maximum; 2 ypsec. duration,
 minimum,

Completed Plot Command: Variable from zero to +18 or
—18 volts; 0.2 ysec/volt rise time minimum; 15
milliseconds duration.

Disable Command: +3 to +12 or ~3 to —12 volts.

DC LOG CONVERTER: For DC recording
where resolution and dynamic range are of equal concern.

Full Scale Voltage: 1, 10, 100 volts.
Dynamic Range: 20, 40, 60 db (1, 2, 3 decades).

Conversion Accuracy: +0.2% of range (in db).

ON THIS PAGE
SPECIAL PURPOSE MODULES

Input Resistance: One megohm.

Input: Universal S way front panel terminals; parallel remote
terminals on module bottom.

TYPE 26/17 — POINT PLOTTER: Chart (X) and pen
axis point plotter modules for OMNIGRAPHIC® 2000. In
addition to scaling X and Y input signals, these modules
include Y axis null detector and logic to accept and
generate synchronizing and pen up/down tontrols. Cables are
available for connecting the Point Plotter to
multi—channel pulse height analyzers.

Data Inputs:

Sensitivity: X and Y axes: 1, 10, 100 millivolts, 1 and

10 volts/inch; 0.5, 5, 50 millivolts, 0.5 and 5

")

most -

volt/centimeter. Continuously variable vernier between

adjacent ranges,
Input Resistance: One megohm constant, all conditions.
Zero: 4.110% of full scale referred to chart zero.

Interface: ;
Seek Command: +3 to +12 volts or -3 to ~12 volts;
0.3 ysec/volt rise time, maximum; 2 psec. duration,
minimum,
Completed Plot Command: Variable from zero to +18 or
—18 wvolts; 0.2 psec/volt rise time minimum; 15
milliseconds duration.

Disable Command: +3 to +12 or —3 to —12 volts.

Plotting Characteristics:
Plot Modes: Calibrate, Point, Line, X—Y, Standby.

Plot Rate: 600 points per minute average, 720 points pér
minute maximum.

13



O.E.M. RECORDERS

Variations of the basic OMNIGRAPHIC® 2000 X-Y and
3000 Strip Chart recorders can result in substantial savings
in cost and complexity for O.EM. and other quantity
purchasers. Consult Houston Instrument or its representative
for detailed information concerning any of the following

recorders. recorder and the compact format of -the X—Y chart.
MODEL IDENTIFICATION 554
2000 X-Y
3000 STRIP CHART 2-3000 TWO PEN STRIP CHART faily
2211-8_7 E 2 ~88011=83-%<% it
B} X XXX~ X=X E) 2 -3XXXX-X-X-X :
Lokl A A AL ' L rrf
| Y axis module Y2 axis module
] X axis n]odulc Yl aXiS mOdu]e s
Y axis options Tim.e base module - .
. . Y2 axis option il
X axis options : T ith
Y1 axis option £
Control module Time axis option AT
Recorder type Control module
230 VAC/50 Hz 2 pen strip chart
230 VAC/50 Hz
RECORDER OPTIONS
DESIGNATOR DESCRIPTION
1 High speed servo: > 40 in/sec 2000 (both axes only)
3000 and 2—3000 (Y axis only)
2 Retransmitting Potentiometer 2000
3000 and 2-3000 (Y axis only)
3 High Speed Servo and Retransmitting Potentiometer 2000. (both axes only)
3000 and 2—3000 (Y axis only)
4 High—Low Limit Switches 2000
3000 and 2—3000 (Y axis only)
5 Special Increment Size 3000 and 2—3000 (X axis only)

Anse

OMNIGRAPHIC® 4000: The X axis servo system of the
2000 X-Y recorder is replaced by a stepper motor drive in
the 4000 T-Y® recorder. The Y axis characteristics and
other features of the 2000 X—Y recorder are unaffected.

This recorder combines the time base of the strip chart

IR

N



f.

IN ORDERING PLEASE SPECIFY

Recorder Model No., ie 2000 X-Y, 3000 Strip Chart

Control Module Type

3. X Axis Module Type
4. Y Axis (Y1 & Y2 in 2-3000) Modules
5. X Axis Options
6. Y (Y1 and Y2 in 2-3000) Options
7. 230 VAC/50 Hz Operation ¢
RECORDING SUPPLIES
CHART PAPER
Popular papers are listed, Specify heavy or light weight when ordering.
CAT. NO. DESCRIPTION
101512 11 x 16% with 10 x 12 major divisions
101515 11 x 16% with 1 inch square major grid
101538 11 x 16% with 1 cm square major grid
34504 8% x 11 with 1 inch square major division
81012 8% x 11 with 10 x 12 major divisions
81015 8% x 11 with 10 x 15 major divisions
RC-109 Y axis 10 major divisions in inches
X axis 100 foot long, 1 inch major divisions
RC-110 Y axis 25 cm (1 cm/major division)
X axis 100 foot long, 1 inch major divisions
RC-129 Y axis 25 cm; 2.5 cm/major divisions
X axis 1 cm major, 0.2 cm minor divisions 30.5 meters long
RC-115 Blank Roll 12 inches x 100 foot long
PENS
CAT. NO. DESCRIPTION
P-40 Packet 10 pens — red
P--41 Packet 10 pens — blue
P--42 Packet 10 pens — green
P—43 Packet 10 pens — black
P-52 Packet 10 pens — black & red

15
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Incremental chart advance, point plotter

filodels 7591A, 17005A & 17012B/C

© Fast, eccnomical
® Roll or fanfold paper

VNS

TR

17005A

17012B/C

Zet &

The 7591A Point Plotter System, which includes the 17005A Incre-
mental Chart Advance, a 700412 X-Y Recorder, 17012B Point Plotter,
the 17173 Null Detector, and other plug-ins like the de offset, filter, or
scanner which may be added to extend capabilities, is a fast and eco-
nomical way to point plot analog data from computers, pulse height
analyzers, signal averagers, and multi-channel analyzers. The system
is capable of operating in a ciused-loop mode up to 3000 plots/min-
ute and control signals are provided to operate external logic or equip-
ment. It will plot on any size ot sheet paper up to 27.9 cm X 43.7 ¢m
(I X 17 in.), on a roll, or [uniold paper.

The 17005A chart advance. which may be selected individually for
other applications, is availalle in several types of chart advance
modes. The frame advance mode, v hich permits successive X-Y plots
o be made during unutiended opaiaton, indexes to within 0.13 mm
(0.005 in.) of the original chart location. The time base mode converts
the recorder from X-Y to strip chart O_Qgrﬂ,gi,on, while the incremental
mode advances the chart in small ficrenients in response to an exter-
nal signal.

The 170128 is a high speed point plotter with maximum plot rates
of 50 plots/second. The assembly mounts on the recorder pen car-
riage block in place of the pen and pen holder. This model is used on
the 7591A System or an individual 7004B recorder. The 17012C is de-
signed for use on the 7034A recorder. Actuating sources for both arc
obtained from the 17173A Null Detector which allows rapid plotting
for applications such as high speed readout for a multi-channel pulse
hicight analyzer, or the 17176A Scanner that permits plotting of two
inputs on a single axis to form X-Y,, Y, or Xs, X>-Y recorder,

7591A Specifications

Plot rate: Up to 50 plot/s. Limited by amplitude excursion of re-
corder.

17005 Specifications
Frame advance mode:
Advance distance: 60 cm (24 in.); time: less than 20 s.
Accuracy: 0.0125 cm (£0.005 in.) non-cumulative.
Time base mode:
Speeds: 04, 2, 4, 20, 40 s/cm (1, S, 10, 50, 100 s/ifi.).
Accuracy: +£2%.
Incremental advance mode:
Plot density: 80, 40, 20, 8, 4 plots/cm (200, 100, S0, 20, 10
plots/in.).
Max advance rate: 100, 90, 50, 20, 10 plots/s,
Accuracy: 0.005 cm (£0.002 in.) non-cumulative,
Power: supplied by recorder.
Weight: net, 5 kg (11 1b); shipping, 7.3 kg (16 Ib).
Model number and name
7591A  (includes 7004B-004, 17173A, 17012B, and
17005A-004) — one additional plug-in is required for
euch axis
Option 001 — Metrically scaled and calibrated
Option 002 — X-axis retransmitting potentiometer, 5
k€, £0.1% linearity
Option 003 — Fan fold adapter (used with 17005A)
Option 008 — 7591A without 17005A (Option 004) In-
cremental Chart Advance
17005A
Option 001 — Fan fold adapter
Option 002 — Metric scale
Option 004 — Compatibility with 7004B - Option 004
17012B (fits Model 70048)
17012C (fits Model 7034A)
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Digital input graphic pilotters

e Easy to own

Models 72024 & 7203A

o Easy to interface

A 7200 Scries Graphic Plotter will add a new dimension to your
communications terminal. Instead of a column of numbers, your data
appears as easy-to-understand charts and graphs. Operation is simple
and smooth. Use any size graph paper up to 27.9 X 43.2 et (11 X 17
inches) with or without grids. Front panel controls adjust the plot size
to fit preprinted grids. Paper is secured in place by an clectrostatic
holddown system. Clean disposable pens are available in four colors.

The 7202A accepts serial, ASCI characters utilizing a briel and
concise input format. All that is required is to add a few statements to
your existing program. The plotter recognizes the following com-
mand mnemonics: PLTL — Plotter active, plots lines between coor-
dinates; PLTP — Plotter active, plots points at coordinates: PLTT —
Plotter inactive, does not accept data. Data is supplied as follows: X
and Y coordinates are expressed as positive, four-digit numbers, loss
than or cqual to 9999; X and Y coordinates are transmitted on e
line separated by a space: the Y coordinute is followed by a carriage
return, line feed, and six fill characters (1l characters can be any of 64
non-typing characters and are required at 300 baud only). Up Arrow
(4) immediatcly following the Y coordinate causes the 7202A to pro-
ceed (o the next point with pen up in PLTL mode.

( 2 7203A accepts serial, binary data. 1t interprets the characters
« .smitted by the time-share system as binary position data. Four
characters are used for the 7202A control: Plotter On — lower case w
{Octal 167) — Plotter is enabled and remains on until Plotter Off
Command received: Plotter Off — lower case s (Octal 163) — Plotter
circuits disabled. remain off until Plotter On reccived; Pen- Up — rub-
out (DEL) (Octal 177) — raises pen: Pen Down — left bracket (])
{Octal 173) — lower pen. Four characters are required for each move.
1. The numbers in bits 1 thru 6 indicate bit weight.

2 Bit 7 is used for synchronization.
. The Plotter accepts data ranging from 0000 to 9999; any other data
will cause an error indication.

To ensure maximum plotter efficiency, the time-share system must
add null characters to some moves. This allows adequate time for
completion of a mave before starting another. Refer to Specifications
for complete move length information.

7202A Specifications

Ploiting area: Front panel scaleable from 127 X 12.7 em to 25.4 X
BW.lem (5 X 5to 10 X 15 inches).

Paper size: Any size up to 27.9 X 43.2 cm (11 x 17 inches).
Plotting maneuvers: Plots lines or points.

Speed: Up to 105 Vectors per minute.

Numerical code: ASCIL

Plotting mode: Absolute coordinates.

Numarical resolution: 1/10.000 (0.0017%).

Plot accuracy: Beller than 0.076 ¢cm (0.03 inch).
Resettabifity: 0.01% em (0.007 inch) maximum.

Writing method: Ink, disposable pens.

Controls: Power, Chart Hold, Terminal Mute, Line/Local, Pen
Down. Graph Limits.
Indicators: Power, Plot, Improper Format.
interface — EIA RS232C: For other interfaces refer to 7202A — in-
terface guide P/N 5952-2768.
Move length: 3 inches maximum with pen down; 10 inches maxi-
mum with pen up.
Power requirements: 115/230 V ac, 48-400 Hz, 100 VA maximum.
Physical: Hcight: 216 mm (8 inches)

Width: 508 mm (20 inches)

Depth: 511 mm (20'% inches)

Weight: 181 kg (40 1b)
Shipping weight: 23.6 kg (52 Ib).

7203A Specifications

Plotting area: Front pancl scalcable from 0 X Ocm to 25.4 X 38.1 cm
(0 X 0 to 10 X 15 inches).

Paper size: Any size up to 27.9 X 43.2 cm (11 X 17 inches).
Plotting maneuvers: Pen or Position. Pen and Position mancuvers
are independent commands.

Speed: Up to 405 Veclors per minute.

pMumerical code: Position data is received in Binary Format.
Pioiting mode: - Absolute coordinales.

Numerical resolution: 1/2500 (0.04%}.

Piot accuracy: Better than 0.10 cmi (0.04 inch) in 38.1 cm (15 inches).
Resettability: 0.18 mm (0.007 inch) maximum.

Writing methad: Ink, disposable pens.

Controls: Line, Chart Hold, Mute, Line/Local, Pen Up, Pen Down.
indicators: Power, Error, Plot.

Interface: — EIA RS232C:

Move length: 10CPS | 30CPS |

Plotter units without
additional null characters 2182 532

Additional units per
nuit character 627 209

Power requirements: 100, 115, 200, or 230 V £10%, 48 to 66 Hz;
100 VA maximum.
Physical: Height: 216 mm (8! inches)
Widgth: 508 mm (20 inches)
Depth: 511 mm (20 inches)
Weight: 18,1 kg (40 Ih)
Lhipping weight: 23.6 kg (52 Ih).
Model number and name
T202A
7203A
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Chart recorder supplies

\

Graphic recorders

Chart recorder supplies
The following supplies are those most ficquently used in recording
applications. A complete list of available supplies may be obtained by

contacting vour local Hewlett-Packard sales and service office. Disposable pens (7123A, 7143A):
X-Y recorder supplies Tl l;’.”':'k'r‘\",'f"l”.c{
Graph paper, 21.6 cm X 28 cm (8% in. X 11 in.): IR (g ul'5)
Part Number :z'“;? 3;’:1 :?::;182;
Type Plot Are: Weight 100-sheet box . L
e ETE b S Black 07143-60024
Metric I8 cem X 25 cm light 9270-1027 . )
heavy 9270-1023 Disposable pens (7130A, 7131A, 71324, 7133A):
Eﬂglixh 7in. X 10in. light 9270-1007 Part Nuniber
heavy 92701006 Color (packape of 3)
Graph paper, 28 em X 41.9 em (11 in. X 16 in.): Red 07110-62510
Part Number Blue 07130-62500
Type > -; Weip )0-shee .
vpe Plot Area cight 100-sheet box Disposable pens (7155A):
Metric 25em X 38 cm light 9270-1042 PN
¢ . ) hguvy 9270-1024 Color Type (package of 1)
{ nglish 10, X 15in, light 9270-1005 : L
heavy 9270-1004 Red Main pen 07155-60014
Disposable pens (one pen recorders): Red Event pen 07155-60015
Blue Main pen 0715560016
Part Number Blue Fvent pen 0715560017
Color (package of 3)
Recording ink, 3 cc cartridge (680, 71008, 71018, 7127A,
Red S081-1190 7128A):
Blue SOR1-1191 )
Green 5081-1192 Color Part Number
Biack S081-1193 Red P50.1024
Disposable pens (two pen recorder — 7046A): Green 15330-1025
Black 1530-0705
Part Number P
Color {package of 3) e Pt
j ) h Parple 1530-09%4
Red S060-6662 5 .
. % ;
Blue 5060-6664 Recording ink, 5 cc cartridge {7123A, 7143A):
Color Part Number
Strip chart recorder supplies
5 . Blue 07143-61701
Chart paper, 5-inch (680, 7143A): Red 0714 3-61700
Type Description Part Number Black 07143-61702
Ink Writing CEg . } 7
Motrie 12em % 28.5m 9270-1025 Recording ink, 5 cc carlridge (7130A, 7131A, 7132A, 7133A
English Sin. X 95t 9270-1012 Event Markers)
“ol ar ber
~ Chart paper, 10-inch (7100B, 71018, 7127A, 7128A): Soxlor Pairl Kmiber
\
fype Description Part Number Red Sw'ﬂ’“”(j
Ink Writing Blue S060-6505
Metrie 25em X 36 m 9270-1037 Blaek 07130-60002
English 10in. X 120 ft 9270-1010 - ) .
Instrumentation tane auppiieg
Chart paper, 10-inch (T123A): IM 951 tape Vg oo 1 mil, 2300 7L HP P/N 9162-0006
Type Descriptfon Part Number Qacillographic recorder supplies
Ink Writing Chart paper
Metric 25¢m % 28.5m 9280-0176 R -
English 10in. X 95 ft 9280-0175 e o =
System Description Numher
C - 5
“hart paper, 10-inch (7130A, 7131A, 7132A, 7133A) 74027 2% 50 mm, 92800758
Tvpe Description Part Number 84 m (275 () roll
Ink Writing 1 100 mm. 9280-0276
Metric 25em X 30 m 9280-0265 84m (27510 roll
English 10in. X 100 ft 9280-0264 4% 40 mm 9270-087%
T " T404A 4 S0DIV. 84 m (275 1) 9280-0293
hermal writing: 7404A 23100 DIV, 84 m (275 1) 2R0-0294
Metric 25¢cm X 24 m 9280-0289 T414A 500 sheet Z-fold pack 651-52
tnglish 10in. X 80 ft 9280-0288 2 % 50 mm ’
English, R.H. 10in. X 80 ft 9280-0290 77028 96 m (200 1) roll 9270-0946
th 7ero 8 X 40 mm
T418A 500 sheet Z-fold pack

Chtatt gapor; 42 o s Recording Ink, cariridge:

Type Description Part Number
Ink Writing Recorder ]

) : Syste Description Part Nomber
Metric 12em X 21.3m 9280-027% kel CHCRPI Gl JASte il

Enalish Sin. x 70 {1 9280-01277 TGRS THOTA Fucalikick 45 6o 07402-60008






