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General Information

Harvard Apparatus Syringe Pump Model "33°

publicatios §150-011

Serial Numbers

All inquires concerning our produce should refer ro the serial number of the uni. Serul nurmbers are located
an thee rear of the chassis

Calibrations

All decurical apparasus is calibrared at rated solage and Frequency. While the Bow will stay calibrated. the peak
will vary,

Warranty
Harvird Apparasnus warranties this instrument for 8 period af ane year from daze of purchase, At it aprion,
Harvard Appararus will repair or replace the unit if it is found o be defective as 1o warkmanship or nuterial.

This warranty does nar excend o dainage resulting from misuse, neglect ar abuse, rarpimal wear and tear, of
accident.

This wareansy extends oaly to the original customer purchaser,

IN NO EVENT SHALL HARVARD APPARATUS BE LIABLE FOR INCIDENTAL OR CONSE-
QUENTIAL DAMAGES. Same states do ot allow exchusion o limisadon of mcidentl or conseguan il
damages so the above limiration or exclusion may ot apply to you. THERE ARE NO IMPLIED
WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR USE, OR OF ANY
OTHER NATURE. Sime stares do not allow this imitation on an implicd warranty, sa the abede limication
may nat apply e you.

[T defiect arises within the one-year warmniy period, pramptly contace Hareard Apparaiss, ve, 84 Octaber

i Road, Riilding 7. Hollion, Missrchusetts 0 746- 1371 using our 1oll free mumber 1-800-272-2773.
Guoods will mor ke accepted fir return unless an RMA {remmed marerials autharizarion) number has been fssued
by e customer service department, The customer is raspuaniible for shipping charges. Plexse allowa reasanable
perind of time far completion of repairs. replacement and return. [ the unit is replaced, the replacement wnit

is covered anly for the remainder afthe eriginal warranty period daring from the purchase of the originad device,

“This wasranty gives you specific righss. and you miay also have other righes which vary From state to sate,

Repair Facilities and Parts

Harvard Apparatiss scocks replacement and eepair pares. %hen ordering, please describe pars a5 completely as

possible, preferably using our part numbers. 1f practical, enclase a sample or drawing. We offer 2 complete
reconditioning service

CAUTION

This pumg 15 i r|:_|_:j3||,'r|.'|t with the EDA and is nor for clinical use o sikman Thlt'hl.'ml.

CAUTION

NOT FOR CLINICAL USE
ON HUMARN PATIENTS




Specifications

E
:
Type Dual Syringe Infusion/Withdrawal Paraliel/Reciprocal <
Siza [LxWxH) 11.25 x 12.25 x & inches (286 x 311 ¥ 152 mm) )
Welght 15 |bs. (6.8 kg) T
Power 115/230 VAC, 50-50Hz via salecator swilch, 45 Walts °
Fuse 1A (115Y), 0.5A {220V) =
Leakage 1o Ground Typically less than 10 micro amps E
Ground Resistance Typically less than 0.06 ohms -
| Voltage Operaling Fange  05-130 VAC, 230-260 VAC L
[ Drlve Motors 2 malors, each 0.9 degree sleppers E
| Motor Drive Clreultry Microprocessor eontroliad 5
from 1/2 to 1/4 microstepping =
Timing Belt Drive 21 5
Lead Screw Pitch 24 threads per inch o
Motor Steps per One Revolution =
of Lead Screw 1600 @ 1/2 slepping or 3200 @ 1/4 slepping g
Siep Rate 2
Minimiwirm 27.3 seconds pers step £
Maximim A16.7 microseconds per shep L
Pusher Advance par Step
Minimm 0. 330729 microns
Fusher Travel Rata
Minkmiim 0. 726699 micronsminuts
Maximum 8525 millimetersimimto
Dynamic Speed Range 13072101
Force (Max.) 40 |hs,
Pressure {Max.) 88.5 P31 with a 20 milliliter stainless sleel syrings
Accuracy 1%
Roproducibility +0.1%
Calibration Enter syringe diamater, any size,
any maks, 1 o 50 mm diamater
Syringe Sizo 10 micraliter minimum, 50 millditer maximum
Flow Hate Hamge
Minlmum 0.0073 micrediterehour {10 microliter syringse)
Maximum 53.346 millditers/minute (S0 milliliter syrnga)
Display & digits plus 14 indicator LEDs
R5-232C Interface Chained dual bidirectional ports
MNon-Volatile Memory Storage of all settings




Features
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Prassure and Speed
Pump 33 can delivet up ta 53346 mlfmin with a 30 ml syringe, and & capable of pressures of up 10 99,5 P31
wirh a 20 ml syringe.

Independent Syringe Diameters and Rates
In the Proportional Mods, separase syringe rypes and rares may be set.

Variable Syringes
Enrer the inside diameter of the syringes being used

Modes of Operation
Aute Stop
Buth sytinges will operare ar the sime rare snd will sop when aither syringe reaches a lismi stop
Continuous Run
"With both syringes operaning at the mime rare, when the end of eravel is reached, the pump

autamatically reverses the direction af travel far both syringes. Theexternal valves, optionally attached
to the srringes, will be auromatically activared or deacrivared.

Proportional
The pump operates a8 in Auto Scop, but independent rares and diamerers are sex for each sypringe.

Parallel/Reciprocal Operation
The syringes may pump gither in the same direction (parallel) or in opposite directians {reciprocal),

External Connections
TTL
Albows pump operations 10 be synchronized with exernal devices or by a person as a diszance frain
the pump. Dircction of pump ravel can be set viaa TTL pin. Also, TTL ping are used to contral

sn external valve For refilling and provide an autpue to indicare whether or noc the pamp is nnning.
Additinns] TTL pins are availalde for general use.

R5-231C

Multiple pumys can be chained vagether and remineely controlled from & compuer ar any device communi
caiing via RS-2330C

Valves

Padels 553334 and 55-3335 ineludie 2 valve assembly wiich abloows auinmanic sslection of infusion und refill
lines.

Non-Volatile Memory

All opecatianal duta enrsred into the pump from the keypad or requested 1o be saved vin R5-232C, will be
stored. Ohn pawer up, all setrings Frisim whien it was powertd down will be recalled and the display will blink
el the pritinp receives its frst command,

Stall Detection
An aptical detecror an cach motor §s used v verify expecred mavement of the mators, If s motor is prevenied

From turming dise 10 janiming ac kinking, al ithe rubsinp. the pump will srapa il I|‘||.‘-||i'EFI|J:|-' will indicate o sall
condirion by blinkimg the run light and the syringe direcsion light of the stalled syrings-




Features (Contd)

i
-

Pump 33 employs o microcontraller which controls a small srep angle scepping mouor e drives 1 lead screw
and half nut. Micrmstepping rechniques are employed o furher reduce the step angle and thus making flow
pulsation neghigible, A keypad is used for entry of aperating data to the pump. Data can also be entered via
R5-2320, The microcantroller caloulanes the cross-sectional area of the syringe selecred and calibraves the flow
rale

~ Theory of Operation

1. Read the maiiial,

2 Locare the volrage selector switch an the roar pancl of the pump and scx ic o the valmge being used, 1F
asther ehan 113V 60 He s being wsed , the Fﬂu]:; must be ot affand an appropriate |1| g installed, ohserv fig

japow dwng sbuja2dg snieieddy pIEAIEH

the polaricy of the internarional line cord wsed) E.
Browm - hig‘h ks
Blue - neurral
Green  —  pround

L Tumn on main pewer switch located dicectly above the line cord an the rear panel, The display will

illurminaie isdicating that the power connectionsare correce. The lashing display indicares thar power has
fust lxcen applied,

4. Load syringes.

Revisiom 7
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Loading Syringes
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#  The gyrinige bolder and pusher block ase lited with movalide reraining brackes which beld the springe
barrel and plunger when ecfilling. When losding che syringe imao che pumnp, i i necessary 10 adjuse these
brackets. The pusher block = fitted with 2 medhanism to selease the deive nae fram the leadserew. This
albows che block to move freely so the syringe 1 be laadad.

#*  Laosci the sorowsom che syriinge black and pasher black 1o free the remining brackets (2 and 3, DHagram
11

#*  To free the pusher block from che beadscrew, rarm the knob on the froa of the Black {17 anil ihe pin in
the knoh slips inte ehe hole in the blodk

#  Thesyringe clamp locking screw on the righe side of the syringe Black (4} should be looseed aid theclamp
rorated 1o the side,

# [P'hce the syringe barrel on the syringe halder block and mave e pusher block o accommadare the

plunl_l.u;'r

*  Make sure the syringe barrel flange and dhe plunger faoge are held by e retining clamps. Press the
reraining brackers finmly against the Danges and ngheen te reisining serows.

#  [Larare the sycinge clamp and press down frmly on dee springe bareed. Secure in place by righiening the
locking screw (4},

Setting Limit Stops

T ser rthe limie S, loasen thiunbscrews an limic ST and slide S0 b deived rravel limizs (i b Liemic
& refilly, vigheen thambsenoss,




User Interface

i Dhagram 2
r
[ Asio 550p [ mumin
Pregrtional -] Fwingel [ ‘—aalj—l ] uvmin
Casisuaiun L1)]
= ke e VIR SRS IRREEE - - 7- 1 [ =
(1 o ] mm

The user inrerface consists of a display area and a keypad. The display consisis of 2 3 digic LED display and
L4 LED indicarnes. The dusplay will be showing either the defauls display or an informartianal message, The
rwo syringes are referred o as Syringe | and Syringe 2. Syringe 1 is locaced cowards che fronr and Syringe 2
is bocated sowards the rear. Rase 1 refers to the ser flow rate of Syringe | and Rare 2 refers o Syrnge 2,

By defaulr, the display will be shawing Bate 1. Informational mossges are shown when the user queries spather
daga valueby pressing the corresponding key, arwhen the pump isaleming the usereo s problem, Such problems
ure @ value our of range {oor) or vhe pump salling (StALLL

The 14 LED indicacors are divided inte 3 secrions: Prmp mode s reare, ayringe arneritons, and wiin of velie
Feawp dizplyed. See diagram, The LED indicstors are ay fllows:

Pumping mode and state LEDs ~ Meaning

Auta Scop Pump i in Ao Stop mode

Propartional Pamp i in Proportiomal made

Continuous Puritp s it Continuons mode

Reinote Mump Chain communication

P At Least one moroy s operating
Syringe directions LEDs:

Comprising of 4 indicaton, e LEDs indicare the direcrion of the syringes when illuminaed. When
hlinking. indicares the carrespending marer is stalled, or daga peramming to thas syringe is heing enrened

milfimin millilicers per mimume
plf mn micralicers per minue
mil/hr millilivers per hour
pilTir microliters per hour
LITH] millimerers

B E

BB, |opoy dwng aBujafg snieleddy pieain




User Interface
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{Magram 3)
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Toggle Data Entry

i
!
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Tle keypad consists of 21 keys used for ensering coniral nformation and das into the pump. These keys are
grouped int 3 sections (sec diagram 31 Ser beps, tagple ke, amal alietir awrry ke,

Description of Keys
Set Keys:

SET - Allows madification of a data item in this group of keys. To modify a data fem, press she
relevant key alrer pressing the SET key,

Harvard Apparalus Syringe Pump Model ‘33

RATE 1 - Diisplaysisers current race of syringe 1. Al ayringe 2 rare iF cioreit mode s not
Propartioial, Soralls through mate wnits when serting.

RATE 2 - Displaysiscts current rate of syringe 2. Scrolls throngh rare unics when sctting, Key ondy
valad in Propomsanal made.

DIAMETER 1 - Displayssets eusrent diameser of syringe 1. Also dismerer of syringe 2 if current
iiowle is wist Proporcional,

DIAMETER 2 - Displays/sets curent damerer of syringe 1. Key valid in Proportional mide

“1% . The =17 key is used to display and sce the current Pump Chain address. Ao used w scroll
through supporied baud raes while sermng,

Toggle Keys:
FARALLEL/RECIPROCAL - Cheades herween Parallel ond Reciprocal pumping operatio,

SELECT MODE - Chaoses between Proportional, Continuous Ruit, or Ao Sqop. LEDVindi carors
display current mode. Pump must be stopped m change modes.

CHANGE DIRECTION - Reverses direcrion of both syringes and seis the valve cotmal outpist s
appraprate.
RUMISTORP - S or smps the pumigs

Data Entry Keys:
i, 2,3 4, 5 6,7, 89,0, - Used 1o facilicare the ensering of numeric dara values.
ENTER - Stores displayed dara value when encering dara




Entering Data

Set Keys:
The keys in ehis groug are wsed 1o madily or reviow sertings of the pumps conteel data, Te redenr the currem
serring af a conerol dara inem, simply bold down the relevane key and the daca seccing will appear in the display.

T mosify a data setting, first press then releise the green SET key. The display will then read *SEe”, Press che

key in the SET key growp of the daca ieem char is co be madified. The display will show the carment secting.
[Dara is entered into the pump by either ensening o numerical value or, in the case of entering a baud rare, by
scrolling theough a meni of choices. Always press ENTER o rerminate each dara reqiisst by the pump.

When enrering & numerical valise, the LEDs correspanding to the data being entered will blink. Llsing the
vellow dlara eniry keys on the right side of the keypad (see disgeam) enver the new da value. Up oo five digic
mwmbers are aceepred for pates and diamecens, including up w four decimal places. Entering more than five

digits will elear the previoas fve digis in the display, Press the green ENTER key when the desired data value
is akisplayed.

10 he dars walue enered i mside the pump’s opefating paramerers, the display will read “aor™ meaning "Chg
of Range”. Pressing any key will ressore che display wath che original dasa value. Eneramother dasa value within
the pump’s parameters or just press EMTER 1o reuse the origimal daca value,

The datas valie envered can be reviewed as dosribed absove, Nate: Cortain bent dermr have mdeiple renings. For
these, afier the ENTER key is pressed, the display will prompe you for the addidanal information. Yarious

riles .1:|:|-i'||'|.I 1a when, whar and hiow dzm can be ser ar various imes. See che relevane secrion for hercher derails

Toggle Keys:
Thie keys inahis groap, when pressed successively, sebeoy different srazes. Each stare change is sccompanied by
a corresponding chamge in starus LED display
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Operation

I

Ta operate, Pump 33 aeeds 1o know the diameier(s) of the springes, the miesh af pamping. pemping
directions, and the mode of operason. Except for Proportionsl mode, syringe 2 is asumed ro be the sume

diamerer as syringe 1 and will pump ar sume rate as syeinge 1.

Diameters

The pump miust be stopped when entering a diameter. Diamerer 1 is the diamerer of barh syringes, sxceprin
Proportional mode. [n Proportional mode, enter the diameter of cach syringe separately; Diamerer 1 far
syringe | and Diameter 2 for syringe 2.

When encering a diamenes, the 2 direction LEDs correspanding wo che syvinge and the "mm” LED will blink.
Enter the snside diamerer of the syringe in millimesers. Afer o new diameser is encered the corresponding rate
i ser to 0, This is done for ressons of safery. The maximum diamerer is 50 mm. See Appendix A for a lise of
sptimge diameters,

Rates

Hare | is the rave of pumping of both syringes, except in Froportional mede. In Proportsonal made, enrer the
rate af each syringe separately, Rare 1 for synnge 1 and Baee 2 for syminge 2.

When corering a rate, the direetional LEDy corresponding o the syrings and the curreny unins LED will blink
Use the cornesponding sate key (RATE 1ot RATE 2) 1o sérall chraugh the e units: mlfmn, mlhe, @llma
and pibr. The minimum and maximum rates permitoed vare depending on the diamerer of the syringe. 17
an “oor” mesage, meaning " Chur of Ranpe” is desplayed when entering a rate, try using a different springe Fo
FaH |pp1i.|:n|in||..

Harvard Apperatus Syringe Pump Model "33°

Selecting the Run Mode

To select the tun rnnd:. press the SELECT MODE h:}' o advance the rom mode LED rindscatar. Advasice IIII‘-
run mode indicaror o che desired miode, cicher et Srap, Proportienad, er Contimuon mode.

. Auto Stop - Bah syringes will pump according o DIAMETER 1 and RATE 1| until syringe
I reaches the limic swiich, The pump will then stop.

Proportional - tach syringe witl pump independently, syringe 1 scconding to IHAMETER
I and BATE 1, syringe 2 accosding to DIAMETER 2 and RATE 2 When syninge 1 neachics (he
limit swciich; the pump will slop.

Continuous - Roth syringes will pump socording o DIAMETER 1 and RATE 1. When syringe
1 pesches the limde switch, the direction of pumplog for bath synnges s reversed and pumping
comlinues. Tl valves of applicalale, ane sel accordimpgly.

Salecting the Pumping Directions

Paralle! or Reciprocal Operation - Pressing the PARALLELY RECIPROCAL key reverses
the paumping direcion of syringe 2

Change Direction - P'iessing the CHANGE DIRECTION key severses the pinpang directioas
ol bath u}'n'nﬂ,n:.ﬁ. When valves are wsed in the syslem themn Thie valvets] seling sk will b
chanped simulninecushy with the change indirection,

Fublication 5¥33-001




Operation (Contd)

Running the Pump

aning thie BLIN{STOP !-:n::.f:-;r: risthe punlp,l.nd il sages ghe Run LEDF e che dfﬁplla:,l I"‘H-g.gling the RLIMY
STOM key again sops the puimp, While ranning, o new ranecan be ser. The now rate; For the relevant syringslsl,
takes effeot when the ENTER key is pressed. The pump will aperate according to the seleceed run made. The
pump can alsa be starved and scopped via the excernal cancrods.

I thee peration of one of the motors wimpeded, bosh moroes will be sopped and the display will read "S2A1L"
with the “run” LED and the direcyinn LELD of the sralled syringe h'linl;ing.

[vestigade the cause of the smlling and then pres che RUNSTON key to resume pumping;

Single Syringe Operation

T operate only one syringe, select the Propartianal mode and sot the race of the spnnge not in use oo 0,

Valve Control Box

Applicable to models:
Gt B 53-33534  Supplicd wich 158" LTk, 147 O, slastic tubsng and a conmeoor 1o the syninge.
Cat. Mo, 55-33535  Supplied with 154" O.13, 304 stainbess steed cubing wath Swagelok fuings

Setting up the Valve

Sel up consion of: 1) Pamgp v valve dlecimical comsetions.
2 Valwe I:|.1|.1i|||5 bo Syminge hinak up.

1) Pump to Valve Electrical Connecdtions - The cobile fitted with a male 3 pin connectarmust
be connected 1o the fermale connector omibe cearofhe Model 33, The Moded 33 should bewrmed off
whenmaklng Tweaking this connection

2) Pump te Valve Tubing Connection - The valvels) are de-energizesd when the from
mechanismd= 13 s nenning inthe INFUSEdirectan. The syningean the = Limechanism when fmifustng
shwauld threrefoee beccawecred tothis loaer tubing in e pinchvalve Gaee dingrm cemesd page),

-
L
fin
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Pinch Valve Connectors

m
[ |
[H]
7
=]
=
E= N
E
= |
(=
iy
[+
[
=
T
w
i
=3
m
L]
i}
o
=
-
g =
T
m
e
m
=

Publicslinn S¥80-00)

Pinch Valve Connections

Top Tuba

s

i

Bni‘l:mn Tube

e B 0 e b

Valve Shown de-energized

a) Continuous delivery. Pump in Reciprocal mode.

— Top Tap =
< 'n--
Rear Bottom Bottom
— Top Top
= ==% P
| [ D Mo
Front Bettomm —  —  Bottom
*Gmnut
b} Dual delivery followed by refill. Pump in parallel mode.
- Top —r Top i
| ’ & FIFiBaII
| [ S " § iy R s
Rear Boltom Bottom
— Top | Tap il
I —1 > {_ Frgnt
i
Fromt Bottom Bottom
Output Output
Front Y Rear




Stainless Steel Valve Connectors

-
T

Stainless Steel Valve Connections

a) Continuous delivery. Pump in reciprocal mode.

P = Cam.
B B = Normally Open
j A = Normally Closed
-
e
Hﬂ'ﬂr )
-~ Output
B
— |
LT
T ne— | P A T
Front

b

b) Dual delivery followed by refill. Pump in Parallel mode.

LEE,18pow dwung obujiig snjeieddy pinAIDHY

B Output
Rear
—_—
N — = |
I L | pl A Output
Rear 5, Front
- -
B
|
— > |
I | | PL_1a |
Front ‘
Fill T Fill
Front Rear

S-.-..:E.: lock Rtings sloald be fi nger righs plus 1-0M4 turns, Tubing ws 304, arginless 14" 0.0, wall thickries
04357
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External Control & Interface

14 ]

Harvard Apparatus Syringe Pump Maodel *33°

Publication 33u0-001
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External devices char can be amached to the Pump 33 include soemal valves, pump chain, and TTL devioss,
Sec the appropriare sppendixes for specification details on sraching devices.

ué'p:@

Attaching a Pump Chain
Chi 1h¢ hqn:h af |:|'||-: [plmip are fwo I:]:p]hrﬂ-r :iH'H FY]S CRnnEmors. These are the R5-232C il by Loivki Iig &l

the hack of the pump, the conneceor on the right i port | and the leftis porc 2, Arach the RS-232C connectn
i el appropriate pom sccording m the following charo

Device Port Numbar

Computer |

Pump Chain r i
Configuring the Pump Chain

Afrer pressimg SET and 1, the Remore LED will blink, indicating the pump is requesting in pump chain
ennfigararion:

#  Fint, the display will show “Adrinn”, with the colon blinking, where “nn” is the ourrent pump chain
sddress. Enver the 2 digit address assigned ro the pump and press ENTER. Nate: Each pumpin the chain

needs @ unique address,

#  Nexr, the display will show “bennnn®, wich the colan Minking, where “nnnn” i the carrent basd rare. Use
the 1 key to select beiween the suppored baud raes 300, 1200, 2400 and W00 deen press ENTER

Maee: Each pumg in the chain must have the szine baid rars,

See the secrion on Mump Chain Comimands far pianp chain contral information.




External Control & Interface (Contd)

Attaching a Valve Control Accessory box

Mitach che valve conmal cable ro the pump’s acossony valve conneceion (see DL:.gnm i}, Refer o the Valve
Conrrol Box section

TTL Devices
The pump docs not need w be configured 1o arcach 4 TTL device. To attach a TTL device, simply plug rhe

apgropeiate TTL conneceor inra the 9 pin ceaneceod o the rear of the pump. See .|'|.|:|F-n1|:|i.'|: E far wiring
apecifications,

Foot Switch Input

Lised 1o wrart and siog the pump. Pressing the foor swirch performs the same funcrion as pressing the RUN!
5Top lﬁ:}' o the k{]'_pd.d. The oot switch connecror allows remore or suramared |:||:q:-r.|.r'H:;||. of the pruamp.

Timer Input

Crpening the timer input starts the pump. Closing the timer input seops the pump, The timer input allaws
for an excernally eantrlled pamping ineral.

Pumping Direction Input

Sers the direction of pumping, Opening the directional inpur sers syringe | w infuse. Closing the input
sers syringe | o refill, The pumping direction input is nor recognized when dara is being entered from
the i-'l.'f'pid. S:rl:ihy._: 2 ulur:g,n direction apprn;pn':ndp. Alxa, this walve codigral IUTE AT 15501 apptupu']:l.d]'.
Directional Indicator Oulput

The Directional Indicacsr output is an indicater of the direason of pump ravel. When the ootput is

logieal high, syringe 1 is sexeo infuse, A lapgical low indicares refill. A valve attachied to this outpur enables
aubsEmatic ncﬁn:linﬂ alf infuse and refil] vemsels

Running Indicator Quiput

Mravides a signal to anacher device indicaring whether or not the pump is ranning,

| 15
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Pump Chain Commands
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Publication 33000071

The Pump Chain R5-232C inrerface is used to gnhance the eanral applicationsof the Pump 3 3. Thisinserface
albows all contmol informatian 10 be entered into the pump From an excernal source such s a compuarer. In
addivion, this inverface allaws up 1o 10D Pump 335 or, i certain cases, other R5-232C devices to be controlled
frosm a single R5-232C communication port on 3 compuiter.

Assign each pump in the pump chain 2 unigue address from 0 1o 99, This address is used 10 identify which
pumg is i reccive 3 comirand and which pump is responding. Configare each pump with fis assigred aidd ress
and the haisd rate being used {See Exrernal Control & Interfaces).

When a pumys is sent a command. af 3 request is made for its prompt, the Remore LED on the display will
illmiate, indicating chat the pump is feceiving pimp chain commands. The LED remains illuminazed unvil
the pump & terned off or SET and | & entered on the keypad, indicating a change in the pump chain
configaration,

A pump will noc respond to pump chain comsirunication while it is in 4 sering mode (entered when the wser
presses the SET key). The pump can still he conerolbed fram the keypad while it i in a pump chain. Contral
dara that ischanged vis R5-232C will MOT bestored in the pump’s nan-volatile memary unbess requeszed with
the “SAY™ command or ather dara is changed From thie keypad.

Fach command seitt 1o the pump chain is a suing of ASCII characters, with leading sera’s an numbers and all
spaces optional, Numbers arc a maximim of five digits. The Following symbols are used in describing the
commands:

[}
P |

I
¥

d
<[>
-i"F:-

EHL‘III.:F

<ifEger>

=[FxE[=

Command Formats

==

pumy address, cer=

responids with i prompt.

aprional punp address.

commmand, sgr=

Meaning

optionl

selecT one

cither—or

digits 0 or a decimal paint
q{ig'u.s -9

CAFTEAgE rerurn {ASCI 13)
line feed (ASCI 1)
FEFTAT

ddddd

any sring of ASCH chasacrers

Meaning
Srops all pumips. All pumps on the paump chain nzerpaet this 2=
a stog eommand, but do e respond with o prompe.

Request for prompe. The pamp with the indicared adidress

Sends a command m a pump. The purmp with the indicated
adelress execuies the command then reiponds with s promps.

The aptional pumg address, if nos specified, will defauls to pump
addeess O,




Pump Chain Commands (Contd)

Afrer cach command is received and cxecuted, the purp scknowhedges the command witha prompe. Preceding
the prompe will be the vexr response, ifapplicable. The texr response will be sne of mmore lines of ASCII LExT,
each preceded by 4 line Feed and terminared by o GATIE TENT:

clfe, ctexrs, cera

A prompeis a string of ASCII characrers sent by a pump, indicating che pump's addres and b [resemnt srafe;

«lfe. 1 ar 2 digit address, prompe characret

Prompt Characters Meaning
H P'.I'I'l[.l “ﬂFF"EJ-
Syringe 1 infising
. Syringe 1 refilling
5 Purnp sralled

Pump Commands and Responses

RUN
Ararts pumping according 1o the present serting of the pump, If pump already pumping, 5 “Noi
Applicable” erear is returned.

5P
<taps pump iF ic was running. I pumnp already stopped, 2 “Nar Applicabale” ercar & eenwrmed.

+EE, 18po dwng abulidg snieseddy pitalep

RAT [(AJB]] [[<float> [<units>])

Request o ies or grery infusion rate setrings

Sci syringe | rare:
RAT rane
RAT raie wnits
RAT A rare
RAT A rare unics
Sersyinge 2 rate [only walid in Jraportimml moas);
BAT B mre
RAT B rate uniis

Rare i3 of the formm
" FEFfIf

Units are one of Meaning

Lt Hlfinn
LJTH Wik
% b4 mblimn
MH mllhr

Rate 2 is ondy scoepted when made ix Propareiamel. W rare is noveprod and valid, sate will become the new
rarc, IFthe e Is dnvalid an “Our OF Range” errar is remirmed




Pump Chain Commands (Contd)

Harvard Apparatus Syringe Pump Model "33

Cery syringe 1 rare
RAT
RAT A
Cuery syringe 2 rate (only valid in propertinuad mode)
BAT B
Response is of the fallowing forman
FEEEEF aunits=

Whepe units are o of the folkewing:
mlfmin
mliTu

plfmi
pl'hr

DIA [[AB)] [<float>]

Request to ser or query fyrings dlameier semings.

e i}'ringr | diamrer:
LA dianserer
DA A diamsser

Set syringe 2 diamseter (onky walid in proportueml wode)
DA T dismerer

Carresponding syringe’s rare will be eeroed.

Diameter & of the forman

FEFEER

Unirs are millimerers.

Driameter 2 is only acceprod when made i proparsomal, 1f dismeter is accepred and valid, dizmerer will become
the new diamerer. Diamerer will net be sceepred iF the pump i= ninsning and a “Mor Applicable” error s
cetisrmed. IFthe diameter is invalid, n *Out OF Range” errar is rerarned,

Chuery syringe | diameren:
Cala
DA A

Query syringe 2 dizmerer (only valid in proparciomal mode)
DA B

Response it of che fallowing tormat:
FEFEFE

[ mics aze millimerers.

MOD [(AUT|PRO|CON]]
Hn.[ui:ir [0 SELOF uEry Pumpang miosde

PFublication S300:001




Pump Chain Commands (Contd)

| &2
[ Set:
' Command Meaning
| MO ALTT Tuits pump in Auce Smp mods
MOD MROY Pists pump in Proportional made
| MO COM Puts pump in Continuous mode

I puttp s running, command will ot be accepred and 3 “Nor Applicable” error is rerurmed

Query:

MDD
Possible responses Meaning
ALT Aa Stop made
PRk Propadtisitl made
CiON Continuous made

DIR [{INF|REF|REV]]

Requiest o sen or query pumping direction ol syringe 1.

yEBE, 1epow dwng eBujifs snieseddy pieaten

Set:
Command Meaning
DIR INF Sews syringe | pumping direction f dwfisian
DIR REF Sew gyringe | pamgping direction s eefill
IR REV Hewerser pumping direction nf's:.'rlll.gr |

Dlirection of syringe 2 1s set appropriarely

Cuery pumping direction ol syringe 11

DR
Jll::.]mr'.n' W‘l" I'q"1||||_' ;.l";
[MFLISE
REFILL
PAR [{ON|OFF)]
¥ Ruquess 1o s or query Marallel or Reciprocal sewing,
Sel:
Command Meaning
PAR ON Sets syringes fo parallef pumping dircotion,
"AR OFF Sew syringes f fevipenl pumping directian,

Direcrion of syringe 2 changes appropriarely, while dircetion of syringe 1 does nor change.

Query:
PAR
Eossible Responses Meaning
I Parallel
CIFF Reciprocl




Pump Chain Commands (Contd)

20|

IN <d>

rq3°

Valid pin numibsers For bipeic are
G, 7 oand B

Possible Responses
o
OFF
IF thie pin specified is invalid, 3 “Not Applicable”

OUT <d> = {ON|OFF]

O = Sex pin i a fogie bigh
OIFF ~ St pin o a lagic st

Valid pin numbers for ostpur are:
4 and 5

IF the pin specified is invalid, a *Not Applicable”

a
=
a
=
=8
E
= |
o
[H]
L=
e
L=
=
]
%
= |
-
23
m
-8
EL
i,
=
L
.
=]
L2
]
I

Publication $3R0-031

SAV

Requiest 1 aave pump srttingsin the
from & puinp chain ane nat sored

VER
Request flor svrrion af pumips embedded software.
Response for the present version will be:

pump Chain Error Messages

Error messages are in the formati
I, witicssages. T,

and are followed by a prompt, <Mesage is one
Possible Responses

A
OOR

33VL.0

Request 1o read in the TTL bogic level at the speci fed pan, “d”. on the exrernal 9 pin D-5UE cannectar.

Meaning
TTL level high
TTL level low

£rror i perurmed,

Requess te set the TTL lopic fewel at the spesified pin “d” on the exrernal @ pin D-5U8 connecror.

crior is rerwrned.

pumps nat-vulatile memary (NOVRAM]). Normally, serrings champed
in the pump's NOVRAM and arc b after power dowi.

of the fallowiing

Meaning

Symeax error in a recerved cammand

Command *Nat Applicable” at this time.

Ot OF Range™. Comrral dara i ot of pump's

OpETatlng FRge.




Appendix A (Syringe Diamerers in mm)

| 2
= o
Bectan Dickinson Plastic Popper o Sons, M. Lierfeietrice E
“Plasticpak® "Perfektum ™ (lass Series 4000 & 5000 -
Sips Ciamsaizr PR Dsynefer Biza CEsrneter a
1eo 4,78 mm 25 co .45 mim 10 ul 0480 mm I
3 8.6 5 345 o 0,729 i
5 12.06 1 4,50 50 1.031 m
10 14.50 2 B.52 100 1.460 o
) 20 12,13 3 B.ga9 260 2,300 2
an 21,70 5 11.70 500 4,960 o
SO0 26,70 10 14.70 1000 4 B10 i
20 189 .58 -
30 2270 i,
50 28,00 — -
Hecion fMckinson 160 35.70 Termma m
Glase - A Typer i Clamlar ‘,:u
Sl CEametar oo B85 mm =
500 d. 64 mm s&mgj_mgwﬁﬂ ] 13.00 =
1 4,64 Plastic 10 15.80 =
25 B.G6 20 2015 =
5 11.86 Sizg Dtameier 30 23,10 4
10 14.34 1cc 465 mm &0 29.10 =
20 19,13 3 B.o4 £
30 22.70 6 12,70 e
50 28.60 12 1590
1040 34.80 20 20.40 Air=Tiee
aL 25 80 AN Plagnic”
B0 -
140 gﬁ e Diamiate
Ranfac 2500 .80 mm
_ 5.0 12.45
Sz Dimate 10 15.90
el v 812 mm Hamilson-Microlirer 20 20,05
[ -] 12.34 Series Gaseight a0 22.50
10 14.55 G0 25,00
210 19 86 aize Diamsasar
an 23.20 Sl 0,103 mm
| =0 27860 i 01457
2 0.2086 A1 3
5 03257 Sefenrific Glase
10 0460 Enpaneerin
Hirvarad 25 0.720 5 %
Stainless Steel 50 1.031 i iamgler
100 146 25 pl 0.73 memn
I Sizp Diameter 260 a9 500 1.03
Bco 8,525 mm 500 396 100 1.46
a2l 18.130 250 2.30
5il o060 1.0 mi £.61 mm s00 926
100 34,80 2.3 728
5 10.3 1.0 mi 461 mm
10 1457 25 T.28
25 23.0 5 10.30
50 26 10 14.57

Riwisios 2




Appendix B

Nominal Minimum ¢ Maximum Flow Rates

Various Syringes
(Actual Limits Will Vary Depending on Manufacturer)

Pump 33
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Publication s1w@0-c0F

SYRINGE | ML/HOUR | pUMINUTE | ML/HOUR | ML/MINUTE
SIZE Min | Max Min Max Min | Max Min Max
o | 0.0073) 950,05
25.0u | 0.0183 2386.10
s0.0pl | 0.0365 4772.50

0.0 | 0.0731 9570.50
2500 | 01813 23.751
10000 | 07281 95.418
Loml| 0.7828 102.580
20ml| 28493 373.430
25ml| 18156 237.950
3.0ml| 25691 336.710
5.0ml| £9824 653.010
10,0 ml| 7.2024 15.733
200 ml | 12.5360 27384
30.0ml 161310 35.236
S0.0 ml | 24.4201 | 53.346




Appendix C

Pump Chain Command Summary -
=
All gpaces in cominiand arc ignored. Maximum § digits per integer, or flaar dars E
-4
commiand  aw  |cadoe] ecmds] <CRs _;'
=
ade =» [d]d I or 2 digic address m
cmil =z E‘
RLIM S pumg o
5T Stop pump i
RAT (Al lsfloacs |<unim | | Setfquery syringe | rare ‘f‘...
RAT B [<Aoate [unies | | Setfquery syringe 2 rare 3
A JA] [=floacs| Setfquery syringe diamerer | ":
DIA B [<tloats| Sevfquery syringe diamerer 2 -
MOD [JAUTFRO[CON]] Sevfquery pumping miods c
DIR [INF|REFRREV]] Ser/query pumping ditection 3
PAR [JOM[OFF] Seclquery Paralbd/Recipracal =
IN «d= F'I.-ﬂ.d'l_l'r.pilld a
OUT <d= = [ONJOFF Ser TTL pin d -y
AV Save ssttingy in MOYRAM e
VER Query stfoware version E
kL = [LESA| LM MM HY plfme, bl s, mifhe

Command Response Outpur Format:

aurpiE => [cresporses] <promprs

TopONse -2 *r{"i-i'HJIIS-EI' S ICRPOrSCe

cdfe cmesuges <irs

prramp - il s 3 Brapped
b <adr> = Syringe | mfusing
el camlrs < Syringe | wirhdrawing
I =Af cadrs * Pump scalled
ade = |d]d 1 eer I digie pump address
meisape CE Linrecogiiped command
NA Command not presently applicable
| COR Entered walue oar of mige
<hexts il
<inregers
<haars

Al spaces ignoved. Maximuem 5 digies per inceger of floating point number,

Rewision Z




Appendix C (Contd)

247
= Legend
|
= Aar= = FEFFFE
E i ==
= inreger =» ddddd
a d == Of123a35]|6]7]Elo
E h =3  space
o e == [ASCII 13)
e If =z  [ASCI] 10}
o el =2 [any string of ASCI dhardceers)
T=_ e non-perminmal
:‘;‘ ISP Case rerminals
s | opticmnsl
= R selecr ane
p | cither-or
s - nan-sermiinal expansen
o
(u
o
2 Appendix D
-]
=
-]
e o

RS5-232C Specifications

Tranamil T )
- e e T
=y, Y i
=« [— | . Arcerm
Port A2 L Port #1
(out) iin)
L
Pump Chain
Pumip Mare | = l:n-n'lpl.l.l.rr cuitnal side
Pump Paee 2 - Connection for remainder of pump chain
Band Hare — 300, 1200, 2400k or SG00
Word Size - B
Parigy - naneg

Publicaliasn 5190007 Seop Bits - 2




Appendix E

I'TL Connector Specifications

J

= Diractioral Indcsioe

= Hunning Indicaior

I—— Usar Dalinadks Cuipuls

jBpoW dwng #Buiiis snieieddy pIEBAJEH

- e (5Y]

EE.

Rahill

TTL conmecrns are via a 9 pin D-sub rype connecms

All inpuies are incernally pulled up ro a logse high. All user definable pins are controlled via the 18 and QUT
pump chain commands. See Pump Chain Commands,

Pin Assignments:

-
-

i,

Wi (Groniied reference, ﬁlgﬁ.r Lbpel

[irecrioms] Tndscanor
Low — syringe | infusing
High — seringe 1 refilling

Puanp running iidicator
Low — i stopped
High — pump running

Liser definable ourpor
Liser defimalsle Giipighar

Faat swirch inpaic

F.I“I.ﬂg I:'-l‘l[?,-r I-Iﬂr[h'y:nw purp

"l

Tieiwed illill.ll

Riskitg cidge scarts pump

Falling edge stops pump

B Diirectionad control Empu

Rising edpe sees syringe | oo infuse
Fuadling exlipe sets syringe | oo nefill

9 Weo (lupic diph reference)

Lagrc Lo OV —05Y

Maximism 2 mA ourrent sink

Lope High 2V -5V

telaciomnm 400 uA current source
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Maintenance

Pump 33 requires fio special maintenanee other than keeping it clean by avaating accidenal spills of pumped
mateeial,

Tlse twis puide rads and the lead screw should be sparingly lubricated periadically with the Magnalube-G R
grease provided with the pump. This Teflon R based grease is available gither from Harvard Apparatus or
Carleran-Susart Corp. 13-02 44th Ave, Long Liland Ciry, NY 11101,

Salverits of any type should never be wsed 1o clean the pump. A mild dercagent solution may be used 1o clean
diekeyped.

Fuse Replacement

Malke sure power cord i disconnected from main supply before replacing fuse. Remave botonm cover on pump
by removing fous (4] rubber fect and Four (4] serews. Locate huse on power spply module. Remove fuse from
Fiese clipe. Use causion no o bredk figse when removing, Feplace fuse, bottain cover, scrows and rulbsher feer. For

continued fire protection replace fuse only wich 254V fuse of the specified type and racing. [3AG TAMP 250%
SLOLBLOY

FUSE

|

|
=l . :_\ F ’_‘
0] O l]ﬂf:____'#'

-

-._.r-l—.qﬂ

MANUFACTURER MAY IMPAIR THE PROTECTION

f WARNING: USE IN MANNER NOT SPECIFIED BY THE
PROVIDED BY THE EQUIPMENT.




Appendix G

Troubleshooting
R5-232C Difficulties

Werify thar the baud rates and dara framing parsmerers on all deviges are the ssme, Wit 3 pump chain,
“Communicarion timeout” erraran 2 computer is usually caused by the compurer errantly handshaking on the
RTS, C5 andfor DSR lines. Verify pins 4, % and 6. on the 25 pin connecenr, are jumpered on the comparer
side of the cable.

' ———

Display Messages:
All digits flashing

T.‘I.I:I'I'JF I'll'| noc mcl'ﬂ:‘d -J.ll.}' com I'l.'lil'ldi since |:||,'i||E in:r-ﬂi (61118

StALL

Alsa & syringe LED and Run LED flashing. This indicites that the pushier block sravel of the springe
cotrespanding eo the syringe LED hlinking has heen impeded. This may be caused by the syringe plunger
hiering battom, 2 kink in the tubing, syringe plunger binding or any situstion requiring more foree b the
Ivead af thee syringe than the pump iscapableof delivering. To restar the i, remove the caase alealling
and press RUN. The pump will continue the intermpred procedure where it stapped, Abso noic, a large
increase in the pumping cate whils running could also scall the moror,

GOf

Outaf range, Avabie was entered or encountered in 2 pump propran thar was beyond the pumps limics.
Try using a different size syringe. Note thae rates must be less than 42950, Express larger rares using
different it

| 27
=
m
P
w
o
=
&
=l
o
-
=
2
0
-
!
[ia]
1]
il
=
3

w0
=
(=]
(=1
(1]
a1
4]

Resislon I

i .

Bey pressed 16 noe applicahble,




Appendix H

8

55-4144
55-7760
5541449
55-4146

Harvard Apparatus Syringe FPump Model '33°

Accessories

Catalog No.  Praduct

Foat Switch
Pump Chain Cable for connecting twa at mare pumps
R5-232C Connecor Cable for |1BM and comparible personal computers

R5-232C Connector Cable Far ather than TBM and comparible personsl computers,

Appendix |

Custom A pp.f fcations

The Harvard 33" Syringe Punsp bends imself to 2 mulrinede of OEM industrial applications, for all types of

custom pumping or pilot plant applicarions. Please contact the Harvard Dievelopment Group if we can be of
help.




HARVARD

ulsill

Harvard Apparatus, Inc.
B4 Ocioher Hill Boag
Hedliston, Massachusens 017£8-1371

Talaphang {60&) @83-08<8

Tall Free {000} 272-2775

Facsimidie (50&) 429-5732

a-mail bioscienpe @ harvamdappanaius com
Canada

Harvard Apparatus, Canada
010 Vanden Abaele Sireal
Saint Lawen!, Quebec HLS 1Ra

Telaphane [o14] 335-07=2

Tl Free {BOO] 3611808
Facumidig (514] 335-3482

Tall Free Fax (800 335-0782
#-mail harvirdcanada @ compusaree.com
U.K.

Harvard Apparatus, Lid.
Fircrall Way, Edenbridge

Kant THE EHE

Telaphonp Iflll:l 1732 EEE00
Facaimilie [dd) 1732 BEIAGE
#-mail hamvard 8 iwins co.uk
Francea

Harvard Apparatus, 5.A.R.L
i Averun des Andes

Winiparc - B 1. 8

01852 Les Ulis Casx

Tedaphone [33) 1 64 46 00 G5
Facaimilie (3301 BL 46 54 35
a-mail hamvard &isp.Ir
Germany

Hugo Sachs Electronik - Horvard Apparatus GmbH
Gruenzirasess |

Manch-Hugsballen
Gemany [-TH232

Teleghors |48} TEES D2000
Facsimilie |49} TEES 920050
-l hsemain® acd cam




Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




