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The calibrating nozzle and holder assemblies are intended to simulate closely thefungtion of the
nozzleland holder assemblies in the fuel injection system of a diesel engine. They are flow gauges
and require careful handling and maintenance.

The manufacturer of the injection equipment and/or the manufacturer of the ‘engine srall specify
the tyde of calibrating nozzle and holder assembly, the appropriate single hole orifice plate size
or pintle nozzle (as applicable), high pressure pipes, exact limits, etc to be used.

1. Scope—TThis part of SAE J968 specifies two types of calibrating nozzle and holder asgemblies in-
tended for the testing and setting of diesel injection pumps on(test benches.

It applies to:

a. A dalibrating nozzle and holder assembly with a single hole orifice plate;

b. A dalibrating nozzle and holder assembly with a delay pintle type nozzle.
The agproximate range of the calibrating nozzle and holder assembly is up to:
a. 300 mm3/stroke with the single hole orifice plate;

b. 150 mm?3/stroke with the delay pintle type‘nozzle.

Setting and maintenance requirements are specified in ISO 4008/3.

2. References

2.1 Applicable Documents—The following publications form a part of this specification t¢ the extent
specified herein. The latest issue of SAE publications shall apply.

2.1.1 SAE PusLcaTions—Available from SAE, 400 Commonwealth Dr., Warrendale, PA 150P6-0001.
SAE Jp67— Calibration Fluid for Diesel Injection Equipment
SAE Jpb68/2—Orifice Plate Flow Measurement

2.1.2 1SO RusuicaTioNs>= Available from ANSI, 11 West 42nd St., New York, NY 10036.
ISO 2¥97 Road vehicles— Fuel injection nozzles— Size “S”

ISO 2699 ‘Road vehicles— Flange-mounted injection nozzle holders size “S”,—Typep 2, 3, 4, 5
and 6 r

ISO 4008/3 Road vehicles—Fuel injection pump testing— Part 3: Application and test procedures
ISO 4010 Road vehicles— Calibrating nozzle, delay pintle type
ISO 4093 Road vehicles— Fuel injection pumps— High pressure pipes for testing

ISO 7440/1 Road vehicles—Fuel injection equipment testing—Part 1: Calibrating nozzle and
holder assemblies
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3. Required Characteristics—The functionally critical dimensions are shown in the following diagrams:

3.1 Calibrating Nozzle and Holder Assemblies
With single hole orifice plate, Figure 1.
With delay pintle type nozzle, Figure 2.

3.2 Components
Holder body with and without vent, Figure 3.
Spring, standard, and low rate, Figure 4.
Inlet $tud with edge Tilter, Flguré 5.
Suggested edge filter flow measuring system, Figure 6.
NoTte+The outlet of the fixture (within the dotted lines) shall be at ambient pressure.
Need|e valve assembly, Figure 7.
Single hole arifice plate and flow ranges, Figure 8.
Delay| pintle type nozzle is specified in 1SO 4010.
Distance sleeve, Figure 9.
Retaining nuts, Figures 10 and 11.

4. Designation

4.1 General Example—There are many possible combinations of nozzle, nozzle holder, nozzle retain-
ing nit, and nozzle opening pressure. To facilitate identification of calibrating nozzle gnd holder
assemblies, they shall be designated in code formCas given by the following example:

SAE J968-53-117L

4.2 Explarjation of the Designation—The designation comprises the following three elements:
a. 14t element: SAE J968
This specifies the SAE number where the calibrating nozzle and holder assemblies arp defined.
b. 2nd element: ...53...

This two-digit code is specified in Tables 1 and 2 and defines the components of the talibrating
and holder assembly.'in this example they are:

ns-digit code): Orifice plate No. : §
—3 (Units-digit code):\Vented holder body, as specified in Figure 3 (execution 1), not proyided with

The first theée digits define the nozzle opening pressure setting in 10° pascals (bar). ‘L| indicates
the Igw-rate spring. No letter is used for the standard rate spring.

The :
With orifice plate and standard rate spring: 207 + 3 bar
With 0.5 mm orifice plate and low rate spring: 117 + 3 bar
With delay pintle type nozzle, either: 172 + 3 bar

or: 147 + 3 bar

or: 125 + 3 bar
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FIGURE 1—CALIBRATING NOZZLE AND HOLDER ASSEMBLY WITH SINGLE HOLE ORIFICE PLATE
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115 max.

Dimensions in millimetres
185 to 195 (assembled)
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= 75 (assembled)
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test benches having open spray chamber.

Alternative 2
Preferably for use with calibrating X
5 Db test benches having closed spray chamber.
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[ 3 P IIIIIE 2 @ Retaining nut, alternative 1
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y = 51 @ Delay pintle type nozzle
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3 7 E (®) et stud with edge filter
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FIGURE 2—CALIBRATING NOZZLE AND HOLDER ASSEMBLY WITH DELAY PINTLE TYPE NOZZLE
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FIGURE 3—HOLDER BODY
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Dimensions in millimetres
28 -

Fiee length

0,2

®8<01

Rata : 29040 360 N/mm

STANDARD SPRING

Dimensions in millimetres

1 —

o 3.43 wire

o —

Rate : 180 to 225 N/mm

LOW RATE SPRING

FIGURE 4—SPRINGS
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Dimensions in millimetres

X

a) Edge filter with flutes (schematic)

Hexagon 14 h13 or 17 h13 across flats

® 14 min.

|

1

%\&\\\\ ) S

Edge filter [see figure al] 12,5 min.

B0 =1

| 26

1t x15 |

M1k x1

M1Lx15

ZA’_‘.
AF

—

0 min.

b} inlet stud with edgs fiiter

Characteristic Vaiue |
Filter clearance {radial) 0,02 mm to 0,033 mm
Filter clearance area 7.3 mm? min.
7.5 mm2 min.

Flow area for three flutes [see figure a)}

Internal volume 1450 mm3? £ 40 mm3

Filter flow at 0,3 MPa (3 bar) pressure "' 4 750 cm3/min to 6 500 cm3/min

Minimum flow of assemnbied holder body with iniet stud and edge fiiter at 0.3 MPa (3 bar) pressure 2 000 cm3/min

1) These tests shall be made using calibration fiuid as specified in 1SO 4113 3t 40 °C £ 1 °C and the tolerance of the supply pressure shall be
+ 0,03 MPa (0,3 bar).

FIGURE 56— CHARACTERISTIC DIMENSIONS AND VALUES OF INLET STUD WITH EDGE FILTER
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Temperature in

Dimensions in millimetres

-

Flowmeter

inlet stud
with edge filter

Pump A

«0.1

Filter ) ¢

Pressure
_9 i (_ regulator

Tank

FIGURE 6—INLET STUD FLOW MEASURING SYSTEM
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003 Dimensions in millimetres
0 7 0 Lift@ 6 x
03 x 6Q° valve e
o <.:
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el Jes / ©
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Sls e 77 Y1
T v 777/ / /]
1'8 03 LThree equally spaced holes
6 33,7
FIGURE 7—NEEDLE VALVE ASSEMBLY
Dimensions in millimetres,
surface roughness in micrometres
)5 Plate inscribed with flow direction
A and orifice plate designation
Z -4 . number around outer diameter
‘[ o orifice + 0,005"
3 ©[60,05[C
o [ 1101 |B
o S <
3| S
e
QR \LA
%
<
(o]
0:01 . Dimenslons in milimetres
1) Tolerange of orifice hole'i$ Gnly a guide for manufacturing. Its pur-
pose is 1o apsist in meeting the final static flow limits specified in the
:;%le7 mezn flow-tested™ under the test conditions described in Chamfer or sinitar form
Orifice plate-numbaer 4 5 I 7 B
Orifice diameter, mm 0,4 051 06 ] 07 08
-—
erow, e min. | 964 | 15282 1903 026 3 548 = / -
max.| 1014|1606 [ 2302|3180 | 4 150 ~ = U
oy (Fg]
S N‘T 2
FIGURE 8—SINGLE HOLE ORIFICE PLATE el e
+0,05
8h11[13.8 o1

FIGURE 9—DISTANCE SLEEVE
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Dimensions in millimetres
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Two fiats: 22 h11 across flats ——/ \— Two opposed viewing holes

al Alternative 1, (for use with open spray chamber)

0
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Two fists: 22 h11 across flsts —/ \— Two opposed viewing holes
b) Alternative 2 (for use with closed spray chamber)

FIGURE 10—RETAINING NUTS (CAPNUTS) FOR CALIBRATING NOZZLE AND HOLDER ASSEMBLY
WITH SINGLE HOLE ORIFICE PLATE
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Dimensions in millimetres

3102
18,9+0.3

| 14 max.

95max.
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M20x1,5
M20 x1.,5

17
¢ 14,3 H13

=~ Two flats: 22 h11 acrgss flats

a) Alternative 1 (for use with open\spray chamber}

. 25202
189°0"

e

14ma

10" 0 3,5min.

1,5 M

$17013
(L

D

I 2

@ 24,7 h12
MRO x 15

9143 H13

l— Two fiats: 22 h11 across flats

b) Alternative 2 (for use with closed spray chambar)"

FIGURE 11—RETAINING NUTS (CAPNUTS) FOR CALIBRATING NOZZLE AND HOLDER ASSEMBLY
WITH DELAY PINTLE TYPE NOZZLE

) Retaining nut as specified in ISO 2699 (nozzle holder type 2) and in 1SO 2697 {dimensions and tolerances

of the nozzle capnut).
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