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.001UF
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hJ
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R1

D1

D2

D3
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Q
1N4007

-  D81N4007

-  10K -

2700UF

220UF
PC-19732

REU 2
RRU 19731

CHKD by:

DR BY!

D o J o McCREflRY
date:

2-5-1992

CflROLINfl MEDICAL ELECTRONICS IMC

KING, NORTH CRRGLINR U.S.fl

TITLE

UnSCUMRP UOLUME

CRLIBRfllOR PCB
SIZE

R

SCRLE

N/fl

flPPR.
TC,

DRflUING NUM.

PC 19731

URSCUMRP
SHEET 1  OF 1



REVISIONS
REV. § INIT. OESCRIPTX)H CMTE APPROVED

2 DJM FOR BELLOWS VOLUME CAL 10-29-91

ptraPREKW wroOWIOM niBpief PD^ ft* w In yaajin® ̂
itrvtclna equlpmtni moon (y Cmtlre Mtoloai DoeMoffci me.; »x* »
bo um3 for ory olhor purpoo*. Hili drowiiB rwPg"* ,lb«
Cdmifna Mtutedl OMtrsiilet. inc. rnnttc « UoO.^

A DRILL & TAP SHAFT CENTER FOR
4-40 xO.3" THREADS (USE CAUTION
NOT TO DAMAGE OR MISPLACE SOLENOID

WASHER).

A PLACE ADJUSTMENT JIG AS SHOWN.
SQUEEZE IT TIGHTLY IN THE SOLENOID.

A PRESS SHAFT COLLAR AGAINST SOLENOID
BODY AND TIGHTEN SET SCREW.

A CHECK FOR PROPER RT OF JIG:
A) NO PLAY OF SOLENOID SHAFT.
B) MODERATE "DRAG" ON REMOVING JIG.
C) RE-ADJUST IF NECESSARY.

A WHEN ADJUSTMENT CORRECT:
A) PUT THREAD LOCK ON SETSCREW.
B) DRILL & REAM .0925** HOLE FOR PIN
C) PRESS PIN INTO HOLE.

TOLCRMtCeS:
<tfvos Docnot Kns)
ALL .XXX OEQUAL: tJ)03
ALL .XX OECIMkL: tJM
ALL FRACTXMAL: £1/10
ALL ANGULAR: kJS

LIA1ERIAL:

REF

1 DROP

1

QTY

CWD
(M1E

5/28/91
CHKD BT:

19757

19762

19742

19753

19752

CME #

LOCK-TfTE THREAD LOCK #290
ADJUSTMENT JIG

3/32 X 3/8 DOWEL PIN
3/16 SHAFT COLLAR
LOW PROFILE SOLENOID

DESCRIPTION

CAROLINA MEDICAL ELECTRONICS
KING, NORTH CAROUNA U.S.A.

VascuMAP
MODIFIED SOLENOID

ASSEMBLY
SIZE

A N/A EA19763
ww. "^1 OF 1



REVISIONS

REV.# INIT. OESCRIPTiON PATE y APPROVED

rro /On^2'OS"

MECHANICAL

MATERIAL: STEEL CASE

DIMENSIONS (INCHES):
0 = 1.34

L= 1.174

H = 0.71

d = 0.188

L-1 = 0.625

L-2 = 0.657

P = 0.874

STUDS = 5-40 THD

WEIGHT

PLUNGER = 0.81 oz

TOTAL = 3.5 oz

H

X
W A //

h- P

ELECTRICAL-

COIL WIRE =28 ga.
COILTURNS = 510

WINDING RESISTANCE = 8.02 OHMS

DIELECTRIC STRENGTH = 1000 Vac, 50/60 Hz

ELECTRO-MECHANICAL:
SEE GRAPHS (DUTY CYCLE IS IN PERCENT):

Stroke [inchl
0.05 0.) 0.1 S

8( . I'——"—I 4-

50%

1 2 3 4

Stroke [cm]

Stroke [mchj

0.05 0.1 0.15 0.2

No at2l)C

100%

'50%

1

1
m 9

1L

Stroke [m1

SOURCES:

1) SHINDEGEN ELECTRIC MFG. CO. #F341C28P

TOLERANCES:

(UNLESS OTHERWISE NOTED)
ALL .XXX DECIMAL' ...005
AaJO( DECIMAL- ...03
Aa FRACTIONAL ..1/16
ALL ANGULAR- ...5*

MATERIAL

RNISH:

24 OCT 91

DR. BY: JC, MD.

CHKDBY:

CAROLINA MEDICAL ELECTRONICS
KING, NORTH CAROLINA U.S A 27021

SOLENOID, LOW-PROFILE

PUSH-PULL

SCALE

N/A
DRAWING NO.

MS-19752

APPO.
SHEET 1 OF 1



REVISIONS
REV. S INIT. DESCRIPTION DATE APPROVED

2 DJM FDR BELLOWS SDLENDID 10/25/91

R0,313 ̂

1,500 r
0,500

£

0,2501

0,127+/- ,0001

1,125

PROPRIETARY INFORMATION supplied only for use In operating ond
servicing equipment mode by Corolino Mediccl Electronics Inc.; not to
be used for any other purpose. This drawing remains the property of
Carolina Medical Electronics, Inc. Printed in U.S.A.

\

TOLERANCES:
(UNl£SS OTHDWflSE NOTED)

ALL .XXX DECIMAL: t.OOS
ALL .XX DECIMAL: ±.03
ALL FRACTIONAU ±1/18
ALL ANGULAR: ± 05*

MATERIAL:

TOOL STEEL

FINISH:

BREAK ALL

SHARP EDGES

OR. BY:

CWD
DATE

5/28/91
CHKP BY:

CAROLINA MEDICAL ELECTRONICS
KING, NORTH CAROLINA U.S.A.

TITLE

VascuMAP
ADJUSTMENT JIG

SIZE

B

SCALE

1"=1"

ECS

DRAWING NO.

MH19762

APPD. SHEET ] OF 1



REVISIONS \J

RB/.M INIT. DESCRIPTION DATE APPROVED

'il-OSl ifo, /0

3/16"

MECHANICAL:

INTERNAL BORE DIAMETER: 0.187" (3/16")
OUTER DIAMETER: 0.4375" (7/16")
THICKNESS: 0.25"

SET SCREW: 8-32

SOURCES:

1) Small Parts, Inc., Miami, Fla., #D-SC-3

TX3UERANCES:

(UNLESS OTHERWISE NOTED)
ALL JCXX DECIMAL; ...005
ALL J0( DECIMAL: ...03
ALL FRACTIONAL: ..1^6
ALLANQULAR: ...5*

MATERIAL:

RNISR- 0R.8V: JC, MD

CHKDBY:

CAROUNA MEDICAL ELECTRONICS
KING, NORTH CAROUNA U.SA 27021

TITLE

SHAFT COLLAR, 3/16"
Set Screw Type

A
SCALE

N/A

ECS

DRAWING NO.

MS-19753

APPO. SHET 1 of 1



REVISIONS

REV.N INIT. DESCRIPTION DATE APPROVED

a.

> < /

3/32"

> < k

k-
3/8"

MATERIAL:

Hardened Steel, Rockwell C 60 or greater

DIMENSIONS:

Diameter: 0.09375" +/- .0002"

Length: 0.375"+/-.010"

SOURCES:

1) MSG Industrial Supply, Plainview, NY # 06021034
2) Automotive Fasteners, Inc, Wlnston-Salem, NO (order generically)

TOLERANCES:

(UNL£SS OTHERWISE NOTED)
AaJOOC DECIMAL ...005
ALL JCX DECIMAL ...03
ALL FRACTIONAL ..1/16
ALL ANGULAR: ...5*

MATERIAL

RNISH:

DATE

DR BV: JC, MD

CHKDBY:

CAROLINA MEDICAL ELECTRONICS
KING, NORTH CAROUNA U.S A 27021

TtlLE

DOWEL PIN, STEEL
3/32" X 3/8°

A
SCALE

N/A

DRAWING NO.

MS-19742

APPD. sheet 1 OF 1



REVISIONS

REV.# INIT. DESCRIPTION DATE APPROVED

1.762"

3--©-

drill & tap for 6-32 x 3/8'
- 4 places

.140" hole thru with

0.5' counterbore - 2 pi

drill and tap for
8-32x1/2"

-4 pi

15/32' diam hole

milled from other side

3/16' hole thru

slot .078' wide

by .1' deep

TOLERANCES:

(UNLESS OTHERWISE NOTED)
AULXXX DECIMAL: ...005
ALL J(X DECIMAL ...03
ALL FRACTIONAL ..1/16
ALL ANGULAR: ...5»

MATERIAL

ALUMINUM

FINISH:

DATE
15NOV91

dR-by: JC, MD

CHKDBY:

CAROLINA MEDICAL ELECTRONICS
KING, NORTH CAROUNA U.S.A. 27021

TITIJE

VOLUME CAUBRATOR CASE

SOLENOID END

A
SCALE

1:1

DRAWING NO.

MH-19737

ECS APPD.

1. SHEET 1 OF 1



HALF SECTION
OF COMPLETE ASSEMBLY

19757 2 DROPS LOCK-mE THREAD LOCK #290

#5-40 NUT

#5 EXT. STAR WASHER

COMPRESSION SPRING

MOOIFIED SOLENOID ASSEMBLY

CASE, SOLENOID END

DESCRIPTION

TOlEfWKES:
(LHAl IJ^CMrU MOID)
AIL .XXX OCCIUAU tX30S
All .XX DCCIHH; ti)J
ALL FFWnWNAL: t1/l(
All ANCULAA; tS

momCTAflV »»OfW«nCIM **pw tx^ ler uw in oprt^
lervfoina •qu%»n*n» mo« Dy fcortjjrw »MBOl ei»_rt/,»n'c. tnfc; to
M Mtj fv ary othtr p>rpcm». Thu dfowing
Cmfno fccfcJ tl»rtnr*», tfw. "SA

or*f lor uM in op>rdir« vid

CAROLINA MEDICAL ELECTRONICS
HNG, MORTH CAROUNA U.S.A.

VascuMAP
SOLENOID MOUNT

ASSEMBLY

EA19764



CWD

REVISIONS

92-051 7/17/92

FREE
LENGTH

MECHANICAL:

MATERIAL: STEEL MUSIC WIRE

FREE LENGTH: 0.50"
SPRING RATE 54 lb/in.
WIRE DIAMETER: .047"
SOLID HEIGHT: .218"
OUTSIDE DIAMETER: 0.420"
TO WORK IN HOLE SIZE: 0.5"

NOTE: Ends gound flat

SOURCES:

1) Lee Spring Company #LC-047F-1-MW

TOLERANCES:

AU.JCOC DECIMAL:

ALL JCX OEOMAL:

all FRACnONAL:

ALLANOUAR:

.008

.03

1/10

material:

lb

10/24/91
BVi . ̂

JC, MD
KD j

CAROLINA MEDICAL ELECTRONICS
KING, NORTH CAROLINA U.S A.

COMPRESSION SPRING
1/2" FREE LENGTH

N/A MSI 9754

RAH 1 OF 1



REVISIONS

REV.» iNrr DESCRtPnON DATE APPROVED

I

drill and tap for
8-32x1/2"

-4 pi

,k- 2.20"

slot .078" wide

by .07" deep

w-ti;

drill & tap for 6-32x3/8'
- 4 places

DRILL & TAP FOR

10-32 THD THRU

TOLERANCES:

(UNLESS OTHERWISE NOTED)
ALL XXX DECIMAL: ...005
ALLXXDECIMAU ...03
ALL FRACTIONAL: ..1A18
ALL ANGULAR: ...5*

MATERIAL:

ALUMINUM

RNISH:

DATE
30OCT91

DR. BY; JC, MD

CHKDBY:

CAROLINA MEDICAL ELECTRONICS
KING. NORTH CAROUNA USA 27021

■mi£

VOLUME CALIBRATOR CASE
BELLOWS END

SCALE DRAWING NO.

1:1 MH-19738

ECS APPD. sheet ■\ OF 1



h-

.375
<—>

1.2"

1.50"

3.375'

3.188"

TOLERANCES:
(UNLESS OTHERWISE NOTED]
ALL .XXX DECIMAL ...006
ALL J(X DECIMAL ...03
Aa FRACTIONAL ..1/16
ALL ANGULAR: ...5*

MATERIAL

ALUMINUM

RNISH:

REVISIONS

REV.« INIT. DESCRIPTION DATE APPROVED

DRILL AND

COUNTERSINK

FOR #8 FHMS

-4PL

date 10/28/91

DR. BY: JC, MD

CHKDBY:

CAROLINA MEDICAL ELECTRONICS
KING, NORTH CAROUNA U.S A 27021

^ VOLUME CALIBRATOR CASE
SHORT SIDE

SCALE

1:1
DRAWING NO.

ECS

MH19739

~ SHEET 1 OF 1~



REVISIONS

REV-O INIT. DE8CRipn(m DATE APPROVED

k-

K-

k

1.45"

k
0.5'

>:

|o.c
.75'

1.50"

1.2"

±
,125"

5.5"

4.96"

4.263"

>: 1/2" HOLE THRU

-2 PL

DRILL AND

COUNTERSINK

FOR #8 FHMS

-4 PL

TOLERANCES:
(UNLESS OTHERWISE NOTED]
AU. J00( DECIMAL ...006
ALL J0( DECIMAL ...03
ALL FRACTIONAL ..1/10
ALL ANGULAR: ..£*

MATERIAL

ALUMINUM

RNISH:

oate 10/28/91

Da BY: JC, MD

CHKDBY:

CAROLINA MEDICAL ELECTRONICS
KING. NORTH CAROUNA U.S A 27021

TITLE

VOLUME CALIBRATOR CASE

LONG SIDE

SCALE

1:1
DRAWING NO.

ECS

MH19740

~iHEET 1 OF l'



REVISIONS

DESCRIPTION

92-019, 92-020

92-051

4/15/92 RAH

7/8/92 '^C/TTP

A®-
8 PLACES 1) ASSEMBLE ® , ® , fi <S) WITH SCREWS (§) AND THREAD LOCK ® .

2) APPLY(8) to © AND SCREW INTO 0 .

5) SCREW THREADED ROD INTO © FULLY.

4) WITH ® IN APPROXIMATE POSITION. ROTATE THE SOLENOID
ARMATURE TO JOIN © ® AND THE SOLENOID.

5) INSERT SCREWS © USING (9) TO HOLD 0 IN PLACE.

6) BY ROTATING THE SOLENOID ARMATURE ADJUST THE BELLOWS SO
THAT IT IS COMPRESSED TO .50" ±.03 AS SHOWN.

USE CALIPERS TO MEASURE. WHEN POSITION IS SATISFACTORY.

SECURE BOTH ENDS OF THE SHAFT ® USING © .
7) FINALLY, APPLY © TO <Z> AND SCREW INTO © •

4-40 X 5/ THREADED ROD

3675

19771 PIPE SEALANT

BRASS ORIFICE

VOLCAL BELLOWS

TOLERANCES:
(uNun Hono)

at
AU. nWCTlOMU:
/Ui. ANGULAR;

PROmcwiTf wrOHlWION wmM mV in opw^tao
Krvfe<ng •qiA>m«n« iMd* by Canita IMul Inc.;
b* uMd for on* olhw Jt* *w*i» rofnelno Jly of
cmino HodlMl ElKfroi** ifta. 'n "ASA

2  I 19738

REF CME # QTY DESCRIPTION

CWD
'  2/3/92

EC3

SIZE

CAROLINA MEDICAL ELECTRONICS
KING. WORTH CAROUHA U.a.A.

VflqpilMAP

VOLCAL MECHANICAL
ASSEMBLY

SCALE

EA19765



REVISIONS

REV.# INIT. DESCRIPTION DATE APPROVED

1 ICMC CHANGES FOR OPERATION IN COMPRESSION -7 ̂ 2-91 fi9ll

WI0110R3

BELLOWS

WIOIIORI

10-32 THREAD.
.156 LONG

REF.

NOTES:

1. B

LENGTH 'A"

AAA

W10110RZ
3/IB HEX FEMALE
STANDOFF. 4-40
INTERNAL THREAD
,7.50 LOAi^

1.058 REF.

A
A
A

EUOWS DATA:
A. O.D.: .800 LD.: .300
a. MATERIAL AM-350
C. CONOrnON: HEAT TREATED
D. S»RINO RATE: 22 LBS/IN ±15X
E. EFFECTIVE AREA; .24 Sa IN. ±2X
F. STROKE FOR 0.5cc DISPLACEMENT «■ .127 IN.

AT THE FREE POSITION, THE LENGTH "A* TO BE -652i.025 IN.

ASSEMBLY TO BE INSTALLED SO THAT LENGTH "A" IS .50 IN.

OPERATING RANGE OF BELLOWS TO BE FROM THE INSTALLED
LENGTH (*A"=.SO IN.) TO A STROKE OF .127 IN. (^A'o.627 IN.).

(BELLOWS SHOWN AT FREE POSITICN)

SOURCES:
I) ROBERTSHAW WELDED BELLOWS DIV., COOKEVILLE, TN,

THEIR DWG NUMBER: WIOI 10, REV 3.

TOLERANCES:
(UNLESS OTHERWISE NOTED)

MJL .XXX DECIMAL ...005
ALL X( DECIMAL ...03
ALL FRACTIONAL ..1/18
Aa ANGULAR: ...5"

MATERIAL:

FINISH:

DATE I  JULY 92

DR. BY: JC MD.

CAROLINA MEDICAL ELECTRONICS
KING, NORTH CAROLINA U.S.A. 27021

TITLE

VascuMAP

VOLUME CALIBRATOR BELLOWS

A
SCALE

N/A

ECS

DRAWING NO.

MS-I98I8
APPD. SHEET I OF I



REV. # NT. DESCRIPTION DATE APPROVED 1

1

REVISIONS

10-32 Straight Thread

Seal
Barb For 1/16" ID

Plastic Tubing

rL

1/4" HEX

[|
f

Body - Brass
Orifice - Brass, 7
Thread - 10- 32 UNF
Thread Seai - Buna-N Gasket
Barb - For 1/16" ID Tubing

S Oc/f^ces^

0'l<^£'f£' COr^r/^oLS CO
PMr /A-Xy)' fAo^fi-°e c. /.

TOUKANCeS:

Mi. CXMENSOKS AjOOS MCHES
ML ANOOAR aiffMSaNS±.2r
AM FWCnONAL OtCMaONI :k1/t4

MATERIAL:

FNSH:

DRA\*fN an /VIQ

DATE

CHKD BY:

OATE

"O" /y\D

CAROLINA MEDICAL ELECTRONICS
mG. NORTH CAROLINA U.SJL

ms

fiRASS oR]f)C.£ 0.0/7

10-3X TO B446
piOUS/A/(f-^

//V

SIZE

A
SCALE

SICET

/ Of I

0RAWIM6 Na

MS 17521



REVISIONS
REV./» INIT. DESCRIPTION DATE APPROVED

in
CM

CO

in
CM
in

CM

1.375
< >

in
CM

.093
, ±.

3.375"

DRILL AND

COUNTERSINK

FOR mFHMS

-4 PL

TOLERANCES:
(UNLESS OTHERWISE NOTED]
ALL J00( DECIMAL ..J006
ALLJOCI^IMAL ..M
ALL FRACTIONAL ..1A16
ALL ANGULAR: ..5*

MATERIAL
0.093"

POLYCARBONATE

FINISH:

CLEAR

date 10/29/91

Da BY: JC| MD

CHKDBY:

CAROLINA MEDICAL ELECTRONICS
KING, NORTH CAROUNA U.SA 27021

TITLE

VOLUME CALIBRATOR CASE

TOP OR BOTTOM COVER

SCALE

1:1

ECS

DRAWING NO.

MH19741

APPD./>7T SHEET 1 OF 1



2 PLACES

DETAIL A

IB U

T-t-T

/ 8 PLACES

-r-t-T

mOPMEIMtr MWMAnOW cuppn»d «ny ftr me h cp«T«n9 mi
mMcIko •qu^pm«tl aoi* by^S<^ 'Mf' pi
bs «« far onr oltwr puiposa. Thb ifcoahg m'nofcii By
CcroRno UoIM Ekctronkr* Ino. » u.SX

TOLERANCCS:
<uiuss oiMcma mm)

>UL FRACrorMb
AU. ANGUl/R: VJ"
MATOaAb

OR. BY:

REVISIONS

REV. i INIT. DESCRIPTION DATE APPROVED

2 CWD 92-051 7/8/92

VT

WIRE RUN U5T

FROM DESCRIPTION TO

SOLENOID LEAD 2-3/4" "nnii"

SOLENOID LEAD 2-3/4" "COIL"

P3 YELLOW 10" RFRG-PINl

P4 VIOLET IC RERG-PIN2

PI ORANGE 5-1/2" M0LEX-PIN1

P2 ORANGE 5-1/2" M0LEX-PIN4

REF

4568
4558

4564

16125

16707
16315

10625

m
19732
19/65

CME #

CWD
DAHX

2/12/92

/yJV

TTT
10

Tr

T

QTY

24 GA STRANDED WIRE. VIOLET
24 GA STRANOFD WIRE. YELLOW
24 GA STRANDED WIRE. ORANGE
MOLEX MALE PIN

MOLEX 4 POS. PLUG SHELL
FFMAI E BERG PINS

3 PIN BERG HOUSING
SMALL TIE WRAF"

VOLCAL CIRCUIT BOARD - ASSEMBLED
VQLCAL MECHANICAL SUfj-ASSEMBLY

DESCRIPTION

CAROLINA MEDICAL ELECTRONICS
KING, NORTH CAROLINA U.S.A.

TITIE VascuMAP
VOLCAL FINAL
ASSEMBLY

SIZE

A NA EA19904

ECS
SHECT
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