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Alpha 3 CAD 2
Plunge Valve Return Spring (70384S)

Valve wire_dia ID | free n_coils rate max load Lsolid |1 F1 (2 F2 OD
mm  mm N/mm N mm mm _N_mm N

702433 058 259 3810 31 1086 13789 1800 29 (988} 214 18.14 375
703843 061 3354445 271 0753 13345 1650 29 11163 214 1736 457

Rectangular nutin slot to avoid
interference with adjacent cartridge

Longer spring, larger OD - no
thickness left for plastic

£ =
= =le [= = [ | [eignstats a
Material | Stainless 302 ][] Bucking o [End fxaton not known. v ( ) | wamings)
Hand @ Optional O Right O Left EndType [ Closed [ Ground [] User-defined SN data - Stress vs. Length 1. Stress at Load 2 > 35% Safety Limt
Grade @ Commercial O Precision Condtion [] Preset [] Peened [A Autoadust nactive Cols 2. Stress at Soid > 35% Safety Liit

with 15%-85% lines and tolerance bands

@ PowerUser (O Twoload O Oneload O RateBased (O Dimensional O Min. Weight ~ Note: /talicized labels

(Inputs for these five cases are indicated by green backgrounds) indicate optional inputs.
‘Wire Diameter 10.6100 mm Arbor Diameter 2.9769 mm Active Coils 25.100
Wire Dia. Tol. (+) (00102 | mm coiD 33500 |mm  TotalCois 21.400
Wire Length 340.0607 | mm Coil Mean Diameter |3.9600 mm Dead Coils 0.0000
:lir‘e Wei:ht . 000078 kg Coi 0D 45700 |om L s
inimum Tensi Coil Dia. Tol. (+/) (03048 | mm 800
Strengh (4TS 2727 Pa Pitch Angle: deg

Spring Rate 0765  |wmm  MP-COID (ree) 3042 |mm o prp oo ol (st [22791 | mm
Spring Index 64918 statDismeter | |mm e Soigtengn [ fmm \9\
—|—

2
Natural Frequency Hz oo Dlaretes .!_
Wire Avaiable Next Smaller Wire Next Larger Wire Estimated Cycle Life @
Minimum  Maximum ) 400
Free Cycleload Cycleload Otherload  AtSolid  AtBuckle
Load ) 11.828 17647 [2137¢ ]
Move llmlt StO Load Tolerance (+/-) 0 12,0287 21684 N
p Length 444500 | |29.0000 21.4000 [1es30 | | | mm 200
t 0 assem b l e Deflection [ 15.4500 23,0500 [z79190 | | | mm
% of Max. Deflection 0 553 826 100
l . Corrected Stress 0 647 %5 1169 1Pa
onger spring e Ham B " 4 1 4
Uncorrected Stress. 0 525 784 950 HPa
Uncorrected % of MTS ) 259224 386739 46.8432 Length
Expanded Coi 0D 49056 49193 49275 mm \ =

« Longer spring provides 1.2X return force at minimum compression
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Alpha 3 CAD 2

Plunge Valve Wrenches
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« 3mm wrenches (3D printed) for easier Syringe Top assembly
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Alpha 3 CAD 2
Cartridge-Syringe Manifold Seal

Ly =
2 piece manifold seal Via sealed with @1mm Backup seal Bubble trap
assembled to Syringe SS 316 dowel pin

+ 0.50mm gland height (vs. 0.79mm seal)
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Alpha 3 CAD 2
SS Bottom

—— Hexagonal area for
thermal pad to be
attached to Bottom

Cutouts to reduce
conductive heat loss

« Cutouts reduce conductive heat loss out of the puck area
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Alpha 3 CAD 2
Cartridge

0.50mm gland height (vs. 0.79mm seal)

21° ramp vs .pitch at worst -10° roll, +30 pitch
case bubble locations bubble location

32° cone with circular
exit at the top

Cutouts reduce contact
area for heat loss

puck volume
_ LnGO 918 mm?3
« 21° ramp only where we expect a worst case bubble, almost full puck height Alpha21 1,023 mm3

« What should the puck volume be adjusted to? Alpha22 931 mm?
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Alpha 3 CAD 2
Alpha 2.1 vs. 2.2 Puck Cone

Alpha 2.1

« Slightly larger radius cone (more puck area covered) for Alpha 2.1 may be the reason for better success at
high pitch angles

Function Engineering  Confidential Page 9



