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TITLE PROCUREMENT 
SPECIFICATION FILAMENT WINDING MACHINE, HORIZONTAL, 

NUMERICALLY CONTROLLED 

1.0 ScopE 

CLASSIFICATION 

SPECIFICATION 

SHEET i OF a NAS952 

1.1 Purpose: m i s  specification provides a standard for the manufacture, performance, 
inspection and procurenent of a filment winding machine, horizontal spindle. 

1.2 Classification: 
Horizontal Spindle. 

This equipent shall be classified as Filament Winding Machine, 

1.3 Intended Use: 
aerospace manufacturing industrg and provides adequate capacity to perfonn filament 
winding within the limits specified. 

The machine described by this specification is intended for use in the 

2.0 APPLICABLE SPECIFICATIONS 

The latest revision of the following specifications, codes and standards are included as a portion 
of this specification. Detail requirements of this specification shall preclude any contradictory 

2.1 

2.2 

2.3 

. portions of the following specifications, codes and standards. 

The National Machine Tool Builders Associationls (NKI!BA) Electrical Standards. 

The Joint Industries Conference (JIG) Hydraulic and hematic Standards. 

The American Standard Association (ASA) for small to& and machine tool elements, 
numbers B5.1 and B5.16. 

The National Aerospace Standard (NAS) 938, Machine Axis and Motion Nmenclature. 

The National Aerospace Standard 943, interchangeable Perforated Tape Standards - 
Variagle block format for positioning and straight cut numerically controlled 
equipnent . 
The National Aerospace Standard 953, Nimierical Control Systems (standard practice). 

The National Aerospace Standard 955, Interchangeable Tape Standards - Variable block 
fonnat, contouring and contouring/positioning, numerically controlled equipnent. 

All- state and local safety codes. 

2.4 

2.5 

2.6 

2.7 

2.8 

The mufacturer‘s contractual obligations for the design and function of the machine shall be 
specified in this section. 

3.1 Responsibilities: An overall responsibility shall be accepted by the manufacturer 
for the design, manufacture, performance, reliability and packaging of the control 
system and the controlled equipnent as defined in the specification. 
shall provide for technical direction during installation and maintenance during the 
warranty period. 

The manufacturer will in turn hold subcontractors responsible for the performance of 
the control mb-8ysteanB and components. 

This responsibility 

3.1.1 

@ INACTIVE FOR DESIGN AFTER 
15 APRIL 1978. NO SUPERSEDING 
SPECIFICATION. 
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3.1.2 The manufacturer will be responsible for the inspection, acceptance and warranty of 
the control system, controlled equipent and all sub-systems. 
shall be for one (1) year from final machine acceptance during which time the 
manufacturer is responsible for replacement of all defective materials, workmanship 
and engineering and in turn will assure compliance of his suppliers and subcontractors 
to the warranty. 
preventive maintenance procedures may provide for more frequent replacements than 
one (i) year. 

The warranty period 

Exceptions may be made on low cost perishable components which 

3.1.3 

3.2 

3.2.1 

3.3 

3.4 

At the customerls option the manufacturer will be responsible for instructions and 
indoctrination of the customerls personnel. The period and extent of training may 
vary according to the compledty of the system, and the prior training of the 
customer's employees. 
diagnostic procedures are to be made available by the manufacturer prior to and/or 
during the installation and checkout of the equipnent. 

Desim: The dimensions and capacities for the respective types and sizes shall be as 
shown in Section 3.3. 
functional operation of the machine, except where specifically stated in this 
specification. 

The type of filament winding materials used shall be specified by the customer to 
enable the machine tool builder to provide the necessary safety and protective 
features. 

Basic and advance training in system trouble shooting and 

The manufacturer has the choice of configuration anbthe 

The capacity for the respective types and sizes shall be as shown in Table I, 
paragraph 3.3. 

iiorizontal Spindle 

Sizes: %%li., Medium, Large 

Class: Filament Winding Machine, Nimierically Controlled 

TABLE I 

Small 

O - 61 Diameters to be wound 

Center distances 15' 

Maximum weight to be supported - 1500 
lbs/linear foot, supported at both ends with 
weight equally distributed between the tail 
stock and head stock 

Feeder carriage longitudinal travel distance 

Cross slide (transverse) travel distance 

Feeder carriage and cross slide speeds in 

22, soo# 

240" 

0-1200 
inches per minute 

Spindle speed range in revolutions per 
minute at maximum weight 

0-20 

Spindle speed range in revolutions per 0-100 
minute (manufacturer provides infonnation 
on allowable loads at various speeà ranges) 

Construction: 
this specification. 

The machine shall be constructed to cmply with the 

@ INACTIVE FOR DESIGN AFTER 15 APRIL 1978. 
NO SUPERSEDING SPECIFICATION. 

Medium Large 

6' - 9' 9' - 1 5 '  

20' 30' 

30,000# 45,000# 

36Of1 480" 

6611 108" 

0-1200 0-2000 

0-15 0-10 

0-40 0-25 

requirements of 
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3.4.1 

3.4e2 

3g4.3 

3.4.4 

3.5 

3.5.1 

3.5.1.1 

3.5.1.2 

3.5.1.3 

3.5.1.4 

3 .52  

3,5.2.1 

3.5.2.2 

3.5.2.3 

3-5-2.4 

3.5.2-5 

3.5.2.6 

3.5.3 

3.5.3.1 

3.6 

3.6.1 

3.6.1.1 

3.6.2 

3.7 

The manufacturer s h a l l  ant ic ipate  i n  the  design of the  machine provisions f o r  a manual 
control system. (custaner‘ s option) 

This machine s h a l l  consist of each of the  three following independent components: 
headstock, ta i l s tock  ways and feeder carriage way structure. 

Each component s h a l l  be mounted on a c m o n  base (i.e., reinforced concrete) supplied 
by the customer. 

Choice of configuration and actualmoving elements s h a l l  be the  prerogative of the  
manufacturer, unless o t h e d s e  specified. 

Spindle Head. Feeder Carriane ami Tailstock Assemblies: 

Spindle Head Assembly 

The spindle speed s h a l l  be infinitely variable within the limits specified by the  customer. 

-pent s h a l l  be provided t o  indtioate spindle speed i n  revolutions per minute. 

The spindle s h a l l  be reversible. 

The design of the spindle and spindle nose s h a l l  be the  option of the  manufacturer and/or 
customer but this design must include an ASA 50 taper and an ASA 60 flange. 

Feeder Carriage Assembly (Includes Carriage and Cross Sl ide)  

It must be eas i ly  accessible. Its specif ic  location s h a l l  be the option of the custaner. 

It s h a l l  be able t o  traverse longitudinally and reverse frcm any position on longitudinal 
bed rails. 

The s l i d e  s h a l l  be of the roller type. 

The feeder carriage on the  medium and large capacity machines sha l l  be provided with 
an area t o  accommodate the operator during setup and be equipped with a duplicate set 
of controls unless otherwise specified. 

It s h a l l  be provided with an area f o  mount filament application devices. 
may include res in  impregnation heated pot type, guide mechanism, filament pool 
tensioning systems and a l l  others as specified by the  customer. 

The support frame f o r  the feeder carriage assembly s h a l l  be constructed t o  m i n t a i n  
proper a l i m e n t  and vibration f r e e  operation, 

Tailstock Assembly 

It s h a l l  be able t o  traverse longitudinally, located and locked, ui any location on $Ye 
ta i l s tock  waga. 

Control Systems: 

Nmerically Controlled Machines - The syatan s h a l l  be A I A  - Class ï V  - continuous pat?. 
The one rotat ional  and the  two linear motions s h a l l  be the  main control functions. ‘he 
following auxi l iary functions s h a l l  be provided: Automatic s t a r t  and stop; progrmec! 
stops; end of program; planned stops and a cycle counting function. The control system 
s h a l l  be capable of programed spindle rotat ion of fse t  up t o  36ûs. 

A progrannied motion f o r  control of the  delivery head s h a l l  be a t  customer’s option. 

Manually Controlled Machines - See paragraph 3.4.1. 

b r a t o r ’ s  Controls: 
t o  the operator when he i s  i n  the normal and established operating positions. A spindle 
horsepower indicator i s  required. 

r; 

These devices 

The ways s h a l l  be of a replaceable type. 

All operating control switches o r  levers  s h a l l  be located convenient 

@ INACTIVE FOR DESIGN AFTER 15 A P R I L  1978. 
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