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Safety and Health
Topics Page

Leau‘Baﬁery Manufacturing

Engineering Controls oxide and Grid
Processing
The following engineering controls are ! Supplied Air lsland Plate Processing
effective means of lowering both in-plant
lead exposure and lead emissions to the Battery Assembly
outside environment: Battery Repair and
Reclaim

Local Exhaust Ventilation Diagrams
Laminar Flow (Supplied Air) Islands
Central Vacuum System
Flow charts
e Battery Manufacturing Process
Flow Chart, Wet (Jar)
Formation

e Battery Manufacturing Process

" Environmental
g Controls
Maintenance

Local Exhaust
Ventilation

O O O O

Flow Chart, Dry Charge (Tank) Diagrams

Formation .

s TEE— . Laminar Flow
e Battery Manufacturing Process ( (Supplied Air)

Flow Chart, Concast/Wet (Jar) Formation Islands

e Battery Manufacturing Process Flow Chart, Expanded Metal/Wet
(Jar) Formation

Central Vacuum
System

OSHA Lead
Requirements...

Source
Identification
Protocol
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Oxide Production

Gas fired lead pot, canopy hood

Oxide drum filling, local exhaust
ventilation
Oxide barrel filling, local exhaust
ventilation

Oxide Conveyance and Classification

Conveyor Belt Ventilation Diagram
Belt Conveying Head Pulley Diagram

Conveyor Belt Loading Diagram
Screw Conveyor Components
Drag link Conveyor Configuration

Diagram #1
Drag link Conveyor Configuration

Diagram #2

Mixing

Paste mixing testing station

Engineering Controls > Local Exhaust Ventilation
Diagrams

Paszting Station
Carrbined Supplied Air Izland and
Ly E xhaust

Paste mixer, dual mixer emission controls, Part A

Paste mixer, dual mixer emission controls, Part B

Grid Production and Parts Casting

Lead pot and dross hood Part A
Lead pot and dross hood Part B
Ventilated torch

Pasting

Scrap handling, barrel/drum exhaust hood

Pasting station, supplied air island
Integrated controls, plate take-off

Integrated controls, plate take-off Part A

Integrated controls, plate take-off Part B

Integrated controls, plate take-off Part C

Integrated controls, plate take-off Part D

Plate storage rack hood
Pasting take-off, work station hood
Test station ventilation

Parting

o Parting Station, Band Saw Ventilation

o Scrap handling, barrel/drum exhaust hood
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Oxide and Grid
Processing

Plate Processing

Battery Assembly

Battery Repair and
Reclaim

Environmental
Controls

Maintenance

Engineering
Controls

Laminar Flow
(Supplied Air)
Islands

Central Vacuum
System

OSHA Lead
Requirements...

Source
Identification
Protocol




Enveloping and Wrapping

o Plate wrapping station
o Scrap handling, barrel/drum exhaust hood

Stacking

Stacking table, single exhaust booth hood
Stacking, slant stacking station (industrial)
Plate storage rack hood

Scrap handling, barrel/drum exhaust hood

O
O
o}
O

Group Burning

Stacking table, single exhaust booth hood

Cast on strap (Farmer), total enclosure w/ exhaust
Cast on strap (Dynacast Il1), emission controls
Scrap handling, barrel/drum exhaust hood

Group drop, tamping/burner_hood

Stack and burn, bench hood

Tiegal machine, enclosure assembly

Tiegal anchor, sinking machine

Post burning, portable tool exhaust

O O O O O O O O ©

Intercell Welding and Post Burning

o Post burning, portable tool exhaust
o Post tacking, portable hood
o Post/intercell burning, backdraft hood

Formation

o Post burning, portable tool exhaust

Reclaim

o Scrap handling, re-melt pot plus slag/dross/skim hood

Baghouse

o Dry Type Dust Collectors Dust Disposal
o Dry Type Dust Collectors Discharge Valves 1
o Dry Type Dust Collectors Discharge Valves 2

Maintenance

Moveable Exhaust Hood Diagram

Work Bench Diagram

Typical System Low Volume/High Velocity Diagram
Hood for Cup Type Surface Grinder and Wire Brushes
Supplied Air_Island Diagram

Post Burning Exhaust Diagram

O O O O O O©O

Supplied Air Island

o Supplied Air Island Diagram
o Pasting station, supplied air island




Central Vacuum System

o Central Vacuum System Diagram

o Plan view of central vacuum system

o Elevation view of central vacuum system
o Schematic view of central vacuum system

Personal Protective Equipment

o Boot Wash Station Diagram
o Shoe Cleaning Machine
o Clothes Cleaning Air Shower Diagram

Housekeeping

o Central Vacuum Diagram
o Vacuum Truck Diagram

Hygiene Facility

o Hygiene facility diagram
o Clothes Cleaning Air Shower Diagram

| Oxide and Grid Processing | Plate Processing | Battery Assembly | Battery Repair and Reclaim |
| Environmental Controls | Maintenance | Engineering Controls | OSHA Requirements |
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] GAS FIRED LEAD POT

CANOPY HOOD

HO OPENINGS IN

/mpa.-aontmeu

FROVIDE COVERE FOR
OPEN AREAS;
MINIMIZE OPEN AREAS

USE FIRE PROOF MATERLAL
TO CLOSE CPENING
ARQUND PIPES [CPTIONAL)

FLUE GAS

DESIGN CRITERIA

Q = 150 cimisq. . OPEN SPACE + 100 cfm/sq. fi
NOTE: DROSS POT HOOD IS NOT SHOWN OF POT SURFACE

Vp = 4200- 4500 for lead particulate

Veage = 2000 - 3500 for lead fume only

h, = 0.25 VP o7 (WITH COVERS OFF)

Imaage of gas fired lead pot, canopy hood



KEEF FLEXIBLE TUBING OXIDE DRUM FILLING
TO A MINIMUM

DRUM FILLING

TUBE LOCAL EXHALUST VENTILATION

FLEXIBLE

TO FAN OR MAIN
FLENUM

Fﬂfﬁ;ﬁ;] 45° TAKE-OFF
PERFORATED PLATE, 509% OPEN;
OR SLOTTED PLATE, SIZE SLOT

FOR 2000 tpm
FLARE FILL TUBE

—SECTION—

DESIGN CRITERIA

0O = 600 ctm
"n"-l- s 4500 fpm
hl!' = 178 vPSLﬂT + UEE Upnucf

SCHEMATIC

Imaage of oxide drum fillina, local exhaust ventilation



Dross and Skimmings Storage Ventilation

Close Clearance

@

s | .
=
A

SO g Min

=) = 100 cfm/sq ft barrel top min + ) =150 ctfm'sq ft open face area
* Duet velocity = 4200 to 4500 fpm

* Duet velocity = 4200 to 4500 fpm
« Entry loss = 0.25 vp + L.78 slot vp * Entry loss = 0.25 vp for 45° taper

» Manual loading

- Exhaust Duct
45"

Feed Gpout
4" min dia

Flex Duct

« () = 50 ¢fm x drum dia (ft) for weighted lid =~ - Q = 300 - 400 ¢fm

150 ¢fm x drum dia (ft) for loose lid
* Duet velocity = 4200 to 4500 fpm

* Entry loss = 0,25 vp

* Entry loss = (.25 vp

Image of oxide barrel filling, local exhaust ventilation

* Duet Velocity = 4100 to 4500 fpm



Conveyor Belt Ventilation

T
45"
.,i . I Elevator
2 imm i ul'mut*

t 77 “i(Sep VS -50-01)
Close face to Aot \

bottom of balt —i-‘..‘i y

Conveyor transfer less _T . Tote Bax |
than 3' fall. For greater A;:;I:;:;;s 4
fall, provide additional
exhaust at lower belt. S T
See 3 below. 2. Conveyor to elevator with
he =0.25 VP4 magnetic separator

he = 0.25 VPd

DESIGN DATA
Transfer points:

ot 2 belt width Enclose to provide 150 - 200 fpm indraft
at all openings. (Underground mining
"_L. 113 tunnel ventilation will interfere with
belt conveyor exhaust systems.)
~i-\—4*—'—'--. width
45' .,
- Chute .
.&} i 2" Clearance for Load —_|
- on Belt
%4 min
€ ) \— Rubber Skirt
~ DETAIL OF BELT OPENING
3. Chute to belt transfer and conveycr Q= 350 ofm/ft belt width for belt
transfer. greater than 3’ fall. speeds under 200 fpm. {minimum)
Use additional exhaust at A = 500 cfm/ft belt width for belt
for dusty material as follows: speeds over 200 fpm and for
Belt """!'jth 127-36". “Q=?DD cfm magnetic separators. {minimum)
Belt width above 3&8". Q=1000 cfm Duct velocity = 4200 -4500 fpm
he = 0.25 VPy he = 0.25 Vp
] Conveyor belts:
MNote: Dry, very dusty materials may Cover belt between transfer points
require exhaust flowrates 1.5 to Exahaust at tranfer points
2.0 times stated values Exhaust additicnal 350 cfm/ft. of belt

width at 30" intervals. Use 45
tapered connections.

American Conference | Date: 1 -91
of Governmental
Industrial Hygienists | Figure: VS -50-20

From American Conference of Governmental Industrial Hygienists (ACGIH®), Figure VS-50-20, Industrial Ventilation : A
Manual of Recommended Practice, 23" Edition. Copyright 1998. Reprinted with permission.

Image of conveyor belt ventilation diagranm



Toxic Material Belt

Conveying Head Pulley
Totally Enclosed Conveyor,
Leakage Factor Depends on
Type of Construction
Settling Box

Internal Skirt Board

Troughing Belt

Cleanout and Inspection
Doors

Scraper Conveyor

Return Belt Scraper
or Brush

Q = 250 cfmift® of open area
Duct velocity = 4200 - 4500 fpm
hg = 0.4 VPy

American Conference | Date: 1 - 91
of Governmental
Industrial Hygienists | Figure: VS -50-21

From American Conference of Governmental Industrial Hygienists (ACGIH®), Figure VS-50-21, Industrial Ventilation : A
Manual of Recommended Practice, 23" Edition. Copyright 1998. Reprinted with permission.

Imaage of belt conveving head pulley diagram



Toxic Material
Convevor Belt Loading

Square Settling Box
(Designed for 150 - 200 fpm Velocity)

Exhaust Duct

Internal Dust

Shield Inspection Door

Rock Box

Completely
Enclosed

Conveyor

\ \— Axiol Loading Chute
Troughing Belt

Clean-out and Inspection

Flexible Skirt
Board

Q = 250 cfmift® of open area
Duct velocity - 4200 - 4500 fpm
he = 0.4 VPy

American Conference | pyge: 1-91
of Governmental
Industrial Hygienists | Figure: VS - 50 - 22

From American Conference of Governmental Industrial Hygienists (ACGIH®), Figure VS-50-22, Industrial Ventilation :
Manual of Recommended Practice, 23" Edition. Copyright 1998. Reprinted with permission.

Image of convevor belt loadina diagram



Conveyors -

Screw Conveyor Components

— — - i

s S

THE CONVEYOR SCREW imparts a smooth positive
maotiszm to the material asit rotates within the trough.

COUPLINGS AND SHAFT connect and transmit moticn to

subsaquent screw conveyors, Held in place by self-locking
Tem-U-Lac bolts,

HANGERS provide suppo b, maintain alligooment and
serve as bearing surfaces.

TROUGHS AND CONVEYORS completely enclose the
material being conveyedand the rotating parts. Cowers
are availavle in various types and are secured to the
trough by Spring, Serew, Tite Soal or guick agting

Barren Clamps depending on the trough being used

Also available as in a tubular configuration withno
cover required.

INLET AND DISCHARGE OPENINGS may be located wherever
needed, discharge spouts may be without slices or fitted
with either ‘lat or curved slides. Theseslides may be oper-
ated by hand, rack and pinion geare, or by pawar.

Image of screw conveyor components



These skaiches illustrate typical Tubular Drag
Corwvayor layouts. They may be modified or
combingd to swl spacike appleations.
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These sketches illustrate typical tubular drag
conveyor layouts. They may be modified or
combined to suit specific applications



- HAPMAN

Mo.6
*Z* Type. Pasroliel Aun

~ho T

Mo.BA
ModEtied Parallel R

No. 7
Howizontal Squan Loop
wiGossEnsck

Mo.&
Goll Cluk
CAPACITY CHART GENERAL DESIGN INFORMATION
- K| e Fall i AMDARD ETARDARD
§= oz : "-”,/, 2R ]
r o & 18
2w T r =
B Ay A1 4 2
§ - AT ARy E— gg .................
i -
s—m /f 1 :""{ -,'/f . &
a 7 ol J_J' ‘f fephonal recornrey andde dachangd hoppes man b
i /fL'—-.— vl b= ﬁnmmdﬂh{dwmml
N iV By —
§ s A d ’f‘r Hapman
L A O BONERY s
= g o Haamazed,
§ // A 2563631875 « BO0-427-6260 + Fx 265-345-2477
) 2L H A infofhapmancom - waw hapman.com
Kl 3 ¥ (L] B M e
I"\h CAPRTIEY CIN GO ERET O A LAAITE

These sketches illustrate typical tubular drag
conveyor layouts. They may be modified or
combined to suit specific applications



PASTE MIXING

TESTING STATION

CLEANOUT
oR
PRAOVIDE CLEANOUT
HEAVIES
DESIGN CRITERIA

O =300 Wsti

VrrangroRT = 4200 - 4500 fpm

FOR INFREQUENTLY USED STATION Ry 22 ¥Pouoy (G- fully open, or no gatel

* SUBSTANTIAL CONSTRUCTION
* BUILD TO NECESSARY SURFACE DIMENSIONS, W AND |

Imaage of paste mixinag, testing station diagram



DESIGN CRITERIA

Quax = 400 CFM/SQL FT. x AREA OF OPEN ACCESS DOOR, SO FT.
Vrnasseonr = 4500 fpm (WHEN ACCESS DOOR OPEN, VALVE IN UP POSITION)
h, = 18 VPgycr (ACCESS DOOR OPEN, VALVE IN UP POSITION)

NOTE: INSTEAD OF CPENING DOOR FOR AIR INLET ON WET CYCLE, AN OPTIONAL AIR INLET
CAN BE INSTALLED
MANUFACTURERS OF MIXERS SET AIR VOLUME REQUIREMENTS ON MIXER.

Image of paste mixer, dual mixer emission controls, Part A



PASTE MIXER

DUAL MIXER
EMISSION CONTROLS

NOTE: MIXERS MAY BE VENTED TO
WET COLLECTOR {INSTEAD
OF WET/DRY COMBINATION)

Image of paste mixer, dual mixer emission controls, Part B



DESIGM CRITERIA

Q = 100-200 aclimiayg 1 of opening
plis volume of products of
combustion.*

Duct velocity =2000-2500 fpm for

fuma oaly
4200-4500 for transport
of dustand fume.**

Entry loss = 0.50 WP

* Caorred for temperature

* For horizontal runs, transport

wvelocity is nessessay

LEAD POT AND
DROSS HOOD

NOTE: SEPARATE FLUE REQUIRED IF
COMBUSTION GASES ARE NOT
VENTED THROUGH THE HOOCS.

WORRK OFENINGS,
HEEP AS SMALL AS

DOORS ADVIBABLE.

DROSE CHUTE, MIN ANGLE = B0°

Diagram of lead pot and dross hood



Serap Handling Remelt Pot and SlagiDross/Skim Hood

Design Criteria
* Nglot = 1000 fpm
<0 = 1000 #tm
L ‘rd[“:t = 4201 - 4500 fpm
« he= 0.5 YPdurt

TOR VIEW

Heed fits up
against pot
hood; hood
is moveable.

Hood
"

FROMT VIEW ’F ™~ Lip fite over drum
| rh"——- Dirum

Image of scrap pot and dross hood diagram



Portable Tool Exhaunst
(High Velocity/L ow Volume)

COMPRESSOR/FILTER
LINIT

— 1" FLEX HOSE,
15" LENGTH

Design Criteria:

5P is greater than or equal to 72"
W.G. (inlet)

Q=40 cfin

e 1/ e - Use steel mold
- Source must he within 1" of hood

3"

Imaage of post burning, portable tool exhaust



DESIGN CRITERIA

Q = 400 acim

Vouer ® 4200-4500 form

Doucr = 4" (FLEX) UP TO 4' LONG

hy = 1.4 VPpyer
CONSTRUCT OF 10-1% GA STEEL; REINFORCE

Image of scrap handlinag, barrel/drum exhaust hood



PASTING STATION

COMBINED SUPPLIED AIR
ISLAND (SAl) AND
EXHAUST

ADJUSTABLE
INLET BAFFLE

DESIGN CRITERLA

sA

SIZE FOR WORK PLACE
Ve = 150 Ipm
SP=0.2-03" WO, AT "A"
Q = Opoiausten

DEEIGN CRITERLA

EXHAUST

5IZE FOR PROCESS
‘-*n-mw

0 = 300 civSQ FT HOOD FACE
he = I.ﬂWm

Image of pasting station, combined supplied air and exhaust diagram



INTEGRATED CONTROLS

PLATE TAKE-OFF
OPERATION
f DUET TO FAN
)
SUPPLIED-AIR ISLAND
[SEE DETAIL D}
’ \ . =
- =
TAKE-DOFF HOOD
(SEE DETAIL A)
f i /
A
S— DEYHG
OVEH

\ LUG-BREAKING HODD

{3EE DETAIL B)

GRATED FLOOR

ROTARY STACKING
TABLE WY ROLLER CONVEYOR
(SEE DETAIL ©)

Image of intearated controls, plate take-off operation



INTEGRATED CONTROLS
PLATE TAKE-OFF

DETAIL A

TAKE-OFF HOOD
(AT EXIT OF OVEN)

EOLIPMENT
ENCLOSURE

CRITERLA

Q = 250 cim/3Q FT OPEN + 1000 cim
Vi = 4200 - 4500 fpm
he = 025 VP

e

*GBC MEASUREMENTS
SIZE HCODS TO MEET EQUIPMENT NEEDS

SOURCE: GBC. READING. PA

Image of integrated controls, plate take-off operation, Part A



INTEGRATED CONTROLS
PLATE TAKE-OFF

DETAIL B

LUG BREAKING STATION

DESIGN CRITERIA

Q = 400 ctm/SQ FT OPEN AREA
Vo = 4200 - 4500 fpm

SIZE TO FIT OPERATION

he = 3 VPpuer

- BREAKER

W
—— ]

538

Image of integrated controls, plate take-off operation, Part B



INTEGRATED CONTROLS

PLATE TAKE-OFF

DETAIL C

STACKING TABLE
ROTARY, W/ CONVEYOR

SIZE TO FIT OPERATION

HYDRAULIC PUBHER
MOVES SXID TO
CONVEYOR WHEN

Q = 150 ctm/S0O FT DOWNDRAFT AREA + 150 ctm/S0 FT SIDE HOOD AREA

VsLor = 2000 fpm

he = MA (USE BLAST GATES TO BALANCE SYSTEM: PROVIDE AT LEAST -5" STATIC
PRESSURE AT POINT a)

Vr = 4200-4500 fpm

Image of integrated controls, plate take-off operation, Part C



GRATING AND SAl

i

11

LAL B LA LR b N RNl LR E L R R L iRl

INTEGRATED CONTROLS

SUPPLIED AIR ISLAND
(ABOVE FLOOR GRATING)
(SAI)

DETAIL D

I i

PLAN iEW
INTEGRATED EMISSION
CONTROLS

DESIGM CRITERIA
0 = AREA OF SAl (FT2)
x 1650
SIZE — FIT TO OPERATION

Veace = 150 fpm
Vpuer = 2000 fpm

AlR SUPPLY
COMNECTORS

PLATE DISTRIBUTORS
2 (50% OPEN)

CLEAR PLASTIC
{(WHERE FEASIBLE)

| FLOOR

NOTE: SAI MUST BE FROPERLY BALANCED TO MAINTAIN A UNIFORM VELOCITY ACROSS THE FACE.

Image of inteagrated controls, plate take-off operation, Part D



PLATE STORAGE RACK HOOD

FLYWOOD

DESIGN CRITERIA

BUILD RACK TO BUTT UP AGAINST HOOD
q L 2513 ® W - h

VgLor = 2,000 ipm

hg = 14 VPpycr

Vopuct = 4200 - 4500 fpm

Image of plate storage rack hood



PASTING TAKE-OFF

“GELASS"

WORK STATION HOOD

PLATES IN ON

DESIGN CRITERIA

Q = 400 - L, cim
Vopuer = 4500 fpm
L = LENGTH TO NEED
| VsLor = 2,000 fpm
he IZHWm-I-me

17 1™ x1®

BARREL May replace drawers with {OFTIONAL)
plastic containers for minimum
material transfer.

Image of pasting take-off, work station hood



PASTE MIXING

TESTING STATION

CLEANOUT
oR
PRAOVIDE CLEANOUT
HEAVIES
DESIGN CRITERIA

O =300 Wsti

VrrangroRT = 4200 - 4500 fpm

FOR INFREQUENTLY USED STATION Ry 22 ¥Pouoy (G- fully open, or no gatel

* SUBSTANTIAL CONSTRUCTION
* BUILD TO NECESSARY SURFACE DIMENSIONS, W AND |

Imaage of paste mixinag, testing station diagram



PARTING STATION

BAND SAW VENTILATION

DESIGH CRITERIA

0 = 1,800 eim

Vr = 5,000 fpm

ha = 3 VPgyer

(IF BLAST GATES USED, DESIGN
FOR 8Ph = -4" wg.)

* CLEAN OUT SAW HOUSING
EVERY DAY USING VACUUM HOLDS PLATES
* SUBSTANTIAL CONSTRUCTION FOR PARTING SIDE VIEW

Image of parting station, band saw ventilation



DESIGN CRITERIA

Q = 400 acim

Vouer ® 4200-4500 form

Doucr = 4" (FLEX) UP TO 4' LONG

hy = 1.4 VPpyer
CONSTRUCT OF 10-1% GA STEEL; REINFORCE

Image of scrap handlinag, barrel/drum exhaust hood



PLATE WRAPPING STATION
(INDUSTRIAL)

DESIGN CRITERIA

Q= HxL x300(HOOD) + Wx L x 200(GRATE)
(TYPICAL — 4000 cim)
Vr = 4200-4500 fpm
he = NA (USE BLAST GATES FOR BALANCING)
EPh (DESIGN) = -4" WG.
Vgior = 2000 fom

PLEXIGLASS TOP

PLENUM
{3 SIDES)

FRONT viEw ~ BUCKET SIDE VIEW

Image of plate wrapping station diagram



DESIGN CRITERIA

Q = 400 acim

Vouer ® 4200-4500 form

Doucr = 4" (FLEX) UP TO 4' LONG

hy = 1.4 VPpyer
CONSTRUCT OF 10-1% GA STEEL; REINFORCE

Image of scrap handlinag, barrel/drum exhaust hood



SINGLE EXHAUST BOOTH HOOD

Image of stacking table, single exhaust booth hood



STACKING

SLANT
STACKING STATION

DESIGN CAITERLA

W, = SIZE TO JOB
IH, = 'ﬂ‘ + 1

H = SBIZE TO JOB
D-mew.lq-mxwarm
Vy = 2000 tpm

Vr = 4200-4500 fpm

he = NA (BALANGED WITH GATES)
apﬂmmt __,4- W.B.

TO FAN
GATEE
FROM
TABLE
f—wo ——| £ =W
Ws HINGE—TABLE HINGES  gine viEw
FRONT ViEW
Emmﬁ:ﬂjnmmUME TABLE |‘ SIDES. AS FEASIBLE, HINGED; SIZE TO NEED
. E :
Sy ——
[~ BAFFLE L = SIZE TO JOB
Q = 400 cumrSQ FT SURFAGE AREA
Vr = 4500 Ipm
gDE view  OLEAN OUT

Image of slant stacking station (industrial)



PLATE STORAGE RACK HOOD

FLYWOOD

DESIGN CRITERIA

BUILD RACK TO BUTT UP AGAINST HOOD
q L 2513 ® W - h

VgLor = 2,000 ipm

hg = 14 VPpycr

Vopuct = 4200 - 4500 fpm

Image of plate storage rack hood



DESIGN CRITERIA

Q = 400 acim

Vouer ® 4200-4500 form

Doucr = 4" (FLEX) UP TO 4' LONG

hy = 1.4 VPpyer
CONSTRUCT OF 10-1% GA STEEL; REINFORCE

Image of scrap handlinag, barrel/drum exhaust hood



SINGLE EXHAUST BOOTH HOOD

Image of stacking table, single exhaust booth hood



0O = 1000 ctm + 400 ctmuSQ FT OFEMNINGS TO ENCLOSURE
(TYPICALLY = 8000 ctm|

SIZE = TO NEED

Wy = 4220-4500 fpm

ha = 0.25 VPpycr

Image of farmer cast on strap machine




STACKING HOOD

EXHALSTED
gnsmuBT_E CAST ON STRAP
PANEL (DYNACAST i)
CONSTRUCTION)
EMISSION CONTROLS
DYHNACAST BRAND COS hﬁ'ﬂﬂmE
FRONT END OF ENCLOSURE MADE OF PLEXIGLASS

SUPPLIEC-AIR ISLAND

'

vy

WORK OPENNG

SIDE VIEW
RESIGN CRITEAIA
ER SHEETS FOR SIZE = TO NEED
ISEE OTHER SHEETS FOR =
TYPICAL HOOD DESIGN TYPICAL = & x 10" x 8' HIGH)

FOR STACKING, GROUP DROP,
SUPPLIED-AIR 13LANDS)

O = 1000 4+ 300 cim/SQ FT OF OPEN SPACE
TYPICAL = 3000 ¢tm) INTD ENCLOSURE

Wy = 4200-4300 fpm

he = 2 VP

Image of dynacast cast on strap machine




DESIGN CRITERIA

Q = 400 acim

Vouer ® 4200-4500 form

Doucr = 4" (FLEX) UP TO 4' LONG

hy = 1.4 VPpyer
CONSTRUCT OF 10-1% GA STEEL; REINFORCE

Image of scrap handlinag, barrel/drum exhaust hood



® DESIGN CRITERIA
Q = 850 - L cfm
VeLor = 2000 fpm
HOTE: 3" MAXIMUM DISTANCE FOR BELLY BAR. MUST Vrinanseoar = 4200-4500 fpm
CONSIDER ERGONOMIC PROBLEMS WHICH MAY he = 2.2 VPpycr
OCCUR IF EMPLOYEE MUST LIFT BATTERIES FROM

A FURTHER DISTANCE.

Image of tamping/burner hood



DESIGN CRITERIA

Q=350 L
Vrrangporr = 4200-4500 fpm
hg = 25 VPpucr

STACK & BURN

Image of bench hood



ENCLOSURE ASSEMBLY
Q = 8000 cfm
Vpugr = 4500 ¢fm
he < 15 VPouor OPTIONAL 24* FLUORESCENT
LIGHT & SHIELD
HINGED
HIMNGED DOOR - REAR PLEXIGLASS
OF SMALL PARTS sL0T
STORAGE COMPARTMENT SLOT-TO-SEAL
AGAINST 1 1/2° X 42
SLOT IM TIEGEL
10" DIA DUCK & BLAST GATE MACHINE
TO 4* X 60 THANSITION
— 36{REF)
TOP OF
TIEGEL MACHINE
1
TO ACCOMADATE 3°
REMOVABLE DRAWER
BLATE SECTION AA
STORAGE

BOX SLIDING BOLT WITH

ADJUSTMENT HOLES

REJECT CONTAINER
< ENCLOSURE

MATCH 2 1/2 X 42° SLOT AGAINST 1 1/3° X 40° SLOT IN TIEGEL
MACHINE FASTEN WITH SELF-DRILLING SCREWS UTILIZING
FELT GASKET AROUND PERIMETER OF SLOT

Image of tiegal machine



FAR FROM 20 GA GALY

ESOMETRIC VIEW AT PRE-SINK TASLE &

Image of tiegal anchor

TIEGEL ANCHOR

SINKING STATION

ROTE: [7) Sl HOOPS THUE REQUIRED

0 = 2400 cfm
Umz 4500 fpm
h, ~ 1.78 VPgpar + 025 VPpucr
of
- 07 VPpyer




Portable Tool Exhaunst
(High Velocity/L ow Volume)

COMPRESSOR/FILTER
LINIT

— 1" FLEX HOSE,
15" LENGTH

Design Criteria:

5P is greater than or equal to 72"
W.G. (inlet)

Q=40 cfin

e 1/ e - Use steel mold
- Source must he within 1" of hood

3"

Imaage of post burning, portable tool exhaust



Portable Tool Exhaunst
(High Velocity/L ow Volume)

COMPRESSOR/FILTER
LINIT

— 1" FLEX HOSE,
15" LENGTH

Design Criteria:

5P is greater than or equal to 72"
W.G. (inlet)

Q=40 cfin

e 1/ e - Use steel mold
- Source must he within 1" of hood

3"

Imaage of post burning, portable tool exhaust



POST TACKING

PORTABLE HOOD (HVLY)

e

——"

— FLEX TO HIGH PRESSURE
COMPRESSOR/FILTER UNIT

8P = 72" WA. (INLET)

LENGTH — UP TO 20 FEET

DESIGN CRITERIA

SIZE TO FIT OPERATION
1-2* VigLor = 500 fpm
,.p_" Q = Vg or x AREA OF SLOT
hy = 0.35 VPpucr
7_ Youcr = 4500 fpm (TYPICALLY 27)

« HOOD MUST COME WITHIN INCHES OF EMISSION SOURCE.
+ TORCH FLAME MUST BE DIRECTED AT SLOT.

Image of post tracking, portable hood
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h = HEIGHT OF BATTEAY + 2°
Waior = 4°
Vewor = 2,000 fpm

Vouer = 4200-4500 fpm
O=6880cm-L

hy = 0.25 VPpycr + 23 VPgor

NOTE:

— BURN WITH BATTERY AGAINST FLANGE.
— BUAN ONLY TOWARD SLOT.
— INSTALL LARGE MESH SCREEN OVER SLOT TO KEEP TRASH OUT.

Image of post/intercell burninag, backdraft hood



Portable Tool Exhaunst
(High Velocity/L ow Volume)

COMPRESSOR/FILTER
LINIT

— 1" FLEX HOSE,
15" LENGTH

Design Criteria:

5P is greater than or equal to 72"
W.G. (inlet)

Q=40 cfin

e 1/ e - Use steel mold
- Source must he within 1" of hood

3"

Imaage of post burning, portable tool exhaust



Serap Handling Remelt Pot and SlagiDross/Skim Hood

Design Criteria
* Nglot = 1000 fpm
<0 = 1000 #tm
L ‘rd[“:t = 4201 - 4500 fpm
« he= 0.5 YPdurt

TOR VIEW

Heed fits up
against pot
hood; hood
is moveable.

Hood
"

FROMT VIEW ’F ™~ Lip fite over drum
| rh"——- Dirum

Image of scrap pot and dross hood diagram



Bag ar

Venit to collector
of imlet duct

Covered drum or pail
for dust removal

pug mill, sluice, Enclosure

pneumatic conveyor j_

O SCTEW COMVEYOr, 1
[rispresabbe bag
of tote box

American Conference | pate: 3.97
of Governmental
Industrial Hygienists | Figure: 4-1

From American Conference of Governmental Industrial Hygienists (ACGIH®), Figure 4-1, Industrial Ventilation : A

Manual of Recommended Practice, 23" Edition. Copyright 1998. Reprinted with permission.
Imaage of dry type dust collectors dust disposal



Hopper

Handle

Faor intermittent manual dumping
where dust loads are light,

e !/ DUST DOOR

{
\; 5 Fiubbar gaskat--—.._x

Simiar o dust door but designed
for diract attachment to dust chula,
exlamal pipe or carmvas connaction

|
I
o
(| 'I I
, ]
Hopper DUSTGATE > N1
- - _.\'-‘_t.l
Slide
r Far intermittent, manual dumping where
E] dust loads are light. Flange for connection
to dust disposal chute.
SLIDE GATE American Conference | page: 1.g8

of Governmental
Industrial Hygienists Figure: 4-2

From American Conference of Governmental Industrial Hygienists (ACGIH®), Figure 4-2, Industrial Ventilation : A

Manual of Recommended Practice, 23" Edition. Copyright 1998. Reprinted with permission.
Image of dry type dust collectors discharge valves



Curtain

For continuous ramoval of collected dust whara hopper
is undar nagalive pressure. Curtain |5 Kepl closad by
pressure diffarential until collectad malerial builds up
sutliciant halghl lo avercomea pressure.

Hopper

Rotory valve

TRICELE VALVE .
Dirive

Motor driven mulliple blade rotary valve provide air
lock while continuosly dumping collected maierial.
Can be used with hoppers under githar positive or
nagalive pressure. Flanged for connection to dusi
disposal chule,

ROTARY LOCK

Maotor driven, double gate valve for continuous
ramoval ol collected dusl. Gates are sequenced
so only one his open al a ima in order to provide
air seal. Flanged for connection lo dust disposal
chute.

American Conference | page: 1-88
of Governmental
Industrial Hygienists | Frgure: 4-3

DOUBLE DUMP VALVE

From American Conference of Governmental Industrial Hygienists (ACGIH®), Figure 4-3, Industrial Ventilation : A

Manual of Recommended Practice, 23" Edition. Copyright 1998. Reprinted with permission.
Image of dry type dust collectors discharge valves



Movable Exhaust Hoods

Owverhead

Galvanized Hood

FLEXIBLE EXHAUST CONNECTIONS

Support

Swivel Base and Angle
Iren Duct Suport Arm

Telescoping Flex
Duct Support

‘___.4-""’— Swivel Joints ‘—-‘_“--____H

American Conference Date: 02-91
of Governmental
Industrial Hygienists | Figure: VS-65-01

From American Conference of Governmental Industrial Hygienists (ACGIH®), Figure VS-65-01, Industrial Ventilation : A
Manual of Recommended Practice, 23" Edition. Copyright 1988. Reprinted with permission.

Image of moveable exhaust hood diagram



Workbench

45° Slope min

Slots - Size for 2000 fpm
Side Baffles

Plexiglass
Top and
Side for Work

Maximum Plenum Velocity
1i2 Slot Velocity

Design Criteria
« (3 = 350 efm/lineal ft of hood
* Hood length = required working space
* Bench width = 24" maximum
* Duet velocity = 4,200 - 4500 fpm
“he= 178 VPo + 0.25 VP, o

Image of workbench diagram



Typical System

Low Volume - High Velocity To Atmoaphars

/AN 722272

g"

[ 1.0 Plastic
Hose Size o
efm | {inches]
|

Disk sanders 3-89 inch diam. |B0=173) 1-1.5
Vibratory pad sander = 4"x97 | 100 1.25
Router, 1/8" =17 [B0—100 1-1.25
Bell sander I —4000 fprm 70 1 Exhauster
Preurnatic chizel 60 | 1
Radial wheel grinder 7O 1 Automatic Bag Cleaner
Surioce die grinder, 1/4 60 1 (Recommended)
Cone wheel grinder 30 1.25 "_\
Cup stone grinder, 4" {100 1.25
Cup type brush, 6 150 1.5 4+— Dust Collector
Radial wire brush, & S0 1.25 It /
Hand wire brush 3" = 7" 1] 1 ' '
Rip out knife 175 1.5 |
Rip oul cost cuiter | 150 1.5 |
Saber saw | 120 | 1.5 !
Swing frame grinder 2" x 187 380 2.5 | Primary
Saw abrosive 3’ T R O TN Separator

e

7" -T72,000 rpm Chipping 6" - 10,000 rpm 6" x 1", 10,000 rpm
Disc Sander Hammer Cup Stone Grinder Wheel Grinder
2112
TYPICAL LAYOUT ) 2 18"
Swing Frame

Grinder

System Notes

Bell and socket, smooth - flow type
Figure: VS - 40 - 20 tubing and fittings should be used
throughout the system.

When system is used for vacuum
cleaning of abrasive materials. Schedule
Noldl pipe and cast iron drainage fittings,
or heavier, should be used in place of
tubing,

American Conference | pace: 10 - 90
of Governmental
Industrial Hygienists

From American Conference of Governmental Industrial Hygienists (ACGIH®), Figure VS-40-20, Industrial Ventilation : A
Manual of Recommended Practice, 23" Edition. Copyright 1988. Reprinted with permission.

Image of typical system, low volume - high velocity



Hood for Cup Type Surface
Grinder and Wire Brushes

/

. Adapter Plate
to Fit Grinder

+ Hood Adjustable for Whee! Wear

L | Hood |

_El'lﬂinimum Clearance

) =25 - 60 cfm/inch diam. or width
Bronch static pressure = 7 to 14 "Hg
Slot velocity = 30,000 to 39,000 fpm
Flexible hose =1" to 2" 1D
Extension hose = Up to 8 ft long* Haod Fitted to Grindes
Peripheral speed = 6,000 to 12,000 linear fpm

*Hose lengths may be extended up to a
maximum of 50 ft by using larger sizes
between the tool hose and the tubing

American Conference of
Governmental Indusirial Hygienists

system. Date: 10-90 Figure V5-40-02

Image of surface grinder and wire brush hood diagram



§—— Clean Air Supplied Air Island

™

Clean Air

VIEW 1

g4'

i ‘Exh LAI
Clean Air xhaust Air VIEW 2

Plastic sheeting should be at least
84" off the ground to avoid
contact with the worker and

the release of dust accumulation
from the sheets.

Image of supplied air island diagram



Portable Tool Exhaunst
(High Velocity/L ow Volume)

COMPRESSOR/FILTER
LINIT

— 1" FLEX HOSE,
15" LENGTH

Design Criteria:

5P is greater than or equal to 72"
W.G. (inlet)

Q=40 cfin

e 1/ e - Use steel mold
- Source must he within 1" of hood

3"

Imaage of post burning, portable tool exhaust



§—— Clean Air Supplied Air Island

™

Clean Air

VIEW 1

g4'

i ‘Exh LAI
Clean Air xhaust Air VIEW 2

Plastic sheeting should be at least
84" off the ground to avoid
contact with the worker and

the release of dust accumulation
from the sheets.

Image of supplied air island diagram



PASTING STATION

COMBINED SUPPLIED AIR
ISLAND (SAl) AND
EXHAUST

ADJUSTABLE
INLET BAFFLE

DESIGN CRITERLA

sA

SIZE FOR WORK PLACE
Ve = 150 Ipm
SP=0.2-03" WO, AT "A"
Q = Opoiausten

DEEIGN CRITERLA

EXHAUST

5IZE FOR PROCESS
‘-*n-mw

0 = 300 civSQ FT HOOD FACE
he = I.ﬂWm

Image of pasting station, combined supplied air and exhaust diagram



VYacuum Line
(Typical)

Storage Area

Oxide Mills

Casting Operation

Cyclone
Separator

Yacuum

Producer Bag Separator

Hotes:

-Locate exhaust outside

-Overdesign for lead transport

-Provide ample hose and attachments at each access point

-Provide access point close to areas of high dust
concentration

Ventilation
Exhaust

Image of central vacuum system diagram



I—TI.IBULM? BAG SEFARATOR

U t U U
%HNT“RIFUG!L SEPKRATOR

A

~

] EinisHNG i

[ [
LS = -

PLAMN “IEW
SCALE: MOMNE <(concept anly)

Plan view of central vacuum system




TUBULAR BAG SEPARATOR IMLET PIPE

FEON DROPS

HOMULATING BLEED COMTROL SYSTEM

WITH CCMTROL PAREL @

1 KUAL DUMP WALVE
BARREL COVER WoFLEX MNECK
— 59 GALLON SCR&P DRUM

@ ’_'_’._,..a--"CENTRIF'IJEPIL SEFARATOR

SILEMCER,
DISCHARGE, CONNECT TO
DUST COLLECTION SYSTEM

L) L]
WACUUM PRODUCER
!
.

ELEVATION "A-A"
SCALE: NOME {concept only

Elevation view of central vacuum system
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SCHEMATIC
SCALE: NOME (concept onlyl

Schematic view of central vacuum system



Boot Wash Station

Flexible Hose

Long Handled

Water Fed,

Scrub Brush

Spring Loaded, Quick-closing

Shut-off Valves

Water Fed Steel
Brush Holder
Anchored to Grate
Bar Grating
(Remowvable
for Sediment
Clean-out)
Steel Collection/
Sedimentation Box

Treatment Plant

Image of boot wash station diaaram



Shoe Cleaning Machine

INSTRUCTIONS

1. Stand as close to
machine as possible

2. Hold Handle, Press
Switch and Held.

3. Insert Shoe as Far as
Possible, Withdraw and
Repeat 2 or 3 Times.

4. After Completing 2nd
Shoe, Release Switch_‘

OPERATING L

Image of shoe cleaning machine

These machines must be properly
enclosed machines and exhaust
ventilated to a Hepa Filtration Vacuum
System or Plant Central Vacuum
System.

Ensure that opening is properly
enclosed with rubber or other
material to prevent "blow back"”
of leaded material.



Clothes Cleaning Air Shower

Access Panal
{Prefilters)

Exit Door Supply Air

Access Panel Return Air
(Nepa Filters) Plenum

ASSEMBLED UNIT

EXPANDED VIEW

Design Characteristics
+ Check with supplier.
Application Tips
* Install at entrance to clean-rooms, luonchroom, ete.

» Allow time for full use by employees,
* Provide daily cleaning and maintenance,

Image of clothes cleaning air shower diagram



VYacuum Line
(Typical)

Storage Area

Oxide Mills

Casting Operation

Cyclone
Separator

Yacuum

Producer Bag Separator

Hotes:

-Locate exhaust outside

-Overdesign for lead transport

-Provide ample hose and attachments at each access point

-Provide access point close to areas of high dust
concentration

Ventilation
Exhaust

Image of central vacuum system diagram



Mobile Vacuum

Skid Plate
(500177)

Blast Orificoll
Skid Guard
(5010684)

8" Rear Curtain
(5012818}
(2 Places)

5/8 Blast
Orifice

118" Ground
Clearance

10" Front Curtain for Maximum
(5010817) Sweeping Efficiency

10" Froat Inner Curtain
(5010818)

Doening - 4" Curtain
(S010820)

CROSS SECTION

NOTE: Suction Baffle
(5010832) Mot Shown

Image of vacuum truck diagram



Street

Side o Storage Lockers :L‘::::Iing (:
Entry I | | | Stations @ g
\i Lunchroom @ |
@ I I I -l Work ﬂ
L1 L] L L Clothes=s Plant Side
I | | | Uﬂ[:I.II.II'I'ID Entry ()
- VYending Machines -
reet Side Locker Station
(rbom O oo 2 ©
@ _ |:||
Clean Dirty Qﬁ&zak ¢
l=sue Turn-in |~ Z0% 7Y Restroom ﬁ] om O
N—
Shoe
Laundry Showers —_ Cleaning
@il ® EEER| |
L ﬁ_ I— @
Auto Shower J@ Plant Side Locker Room

Facility Function/Description

NP

PN OA®

The facility can be entered from the street at only one point. (A)

Street clothes are removed and clean work clothes, hardhat, and respirator are issued and donned in the street
side locker room. (B)

The employee passes through a one-way turnstile in order to get to the plant-side locker room. (C)

The employee dons work boots and other safety gear in the plant-side locker room where they are stored. (D)
There is only one entry to the plant. (E)

The restroom just inside the cloak room is readily accessible during working hours. (F)

The cloak room provides a place to store coats, hardhats, gloves and respirators during break periods. (G)
During lunch break the employee first cleans his boots at the shoe cleaning machines (H), leaves coat and
equipment in the cloak room (G), vacuums off his clothes at the vacuum stations (1), proceeds to the hand
washing station where he thoroughly washes his hands (J), and finally enters the lunch room. (K)

At the end of the shift the procedure is as follows: the employee cleans shoes (H), removes contaminated clothing
in the plant side locker room (D), stores boots, etc. in plant-side lockers, turns in dirty work clothes, hardhat and
respirator to laundry (L), and proceeds to the showers. (M) He then must pass through an automatic shower (N)
to return to the street-side locker room (B), where he dresses and leaves the faculty. (A)

Imaage of hyvaiene facility diagram



Clothes Cleaning Air Shower

Access Panal
{Prefilters)

Exit Door Supply Air

Access Panel Return Air
(Nepa Filters) Plenum

ASSEMBLED UNIT

EXPANDED VIEW

Design Characteristics
+ Check with supplier.
Application Tips
* Install at entrance to clean-rooms, luonchroom, ete.

» Allow time for full use by employees,
* Provide daily cleaning and maintenance,

Image of clothes cleaning air shower diagram
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Lead Battery Manufacturing

Engineering Controls > Supplied Air Island and Clean
Air Rooms

Paszting Station

There are two types of clean air systems Corrbined SUF‘P'EiEthj:StIS'E""d and

that can be used for battery manufacturing ¥
operations:

1. Laminar Flow (Supplied-Air) Island

Systems
2. Clean Air Room

Both systems:

o Protect the worker from exposure to
contaminated background air.

o Help propel dust produced at the
workstation away from the operator's
breathing zone.

Laminar Flow (Supplied-Air) Island Systems

Laminar flow (supplied-air) islands (SAIl) provide a zone of clean air at a
workstation. The supplied air may come from outside the plant or the air may be
filtered plant air.

Laminar flow (supplied-air) islands are especially useful in limiting lead exposure
when:

o An employee remains in a stationary position at the workstation for long
periods of time. The SAIl provides an envelope of clean air to a worker. The
clean air flows down over the worker which normally keeps factory air from
entering the clean air core.

o A supply of fresh, clean air is available. Note: Outside air may not require
cleaning and costs will be lower. If no outside source of clean air is
available, intake air should be filtered.

o The air is tempered. Employees will not remain in an environment that is
too hot or too cold. Note: If the air is not tempered employees will block off
the air flow with cardboard or other material in the winter or try to increase
the flow for cooling in the summer which could result in higher exposures.

Laminar Flow (Supplied Air) Islands are not always necessary if adequate capture
velocity is provided to control airborne lead.

Design Specifications

The laminar flow (supplied -air) island (SAI)
should be designed to provide a laminar flow of

eTools Home : Battery Manufacturing Scope | References | Glossary | Viewing / Printing Instructions | Credits
-
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Reclaim
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Controls

Local Exhaust
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System

OSHA Lead
Requirements...

Source
Identification
Protocol




fresh air through the employee's breathing zone
at a low enough velocity so that additional
airborne lead dust is not generated through
reentrainment.

o The SAI height is typically 80 inches from
the floor but is often restricted by
overhead clearance limits and other
equipment installed in the area. If
curtains are used to extend the length of
the SAIl they should not extend lower
than 84 inches from the floor level to
prevent workers from disturbing dust
collected on the curtains.

o The air flow is designed so that the
velocity measured at the employee's
breathing zone is 100-150 feet per minute. Higher velocity may stir up lead
dust.

View larger image of supplied air island

o SAls can be used in conjunction with exhaust-ventilated work benches. In
this case, the air should be balanced so that make-up air is provided equal
to the amount of the exhaust air.

back to top

Clean Air Room

Perform the following to ensure clean air rooms are free of lead contaminants:

o Vacuum enclosures and scrub them with soap and water so lead dust does
not collect on flat surfaces.

o Ensure that the structural integrity of all enclosures are intact and under
positive pressure at all times.

o Develop a preventive maintenance checklist that includes schedules for:

e Replacing ventilation system filters.

e Replacing ventilation system hoses, clamps, and blower internal parts.

e Replacing window and door moldings.

e Checking and replacing air shower ventilation systems, including
automatic doors, blower, nozzles, and lighting.

e Monitoring intake and exhaust airflow to ensure that the rooms are
under positive pressure at all times.

Design Specifications

Using clean air rooms can effectively lower lead exposure. They can be used for
oxide mill or paste mix operators. Some clean air rooms are used as lead-free

environments where employees can remove their respirators.

o These rooms need to have positive pressure, be tempered, and have a
filtered air system with a HEPA filter designed to remove 99.97 percent of
lead dust greater than 0.3 micron in diameter.

o An ante room should be included to give employees a place to remove their
protective equipment without spreading contamination in the clean air
rooms.

| Oxide and Grid Processing | Plate Processing | Battery Assembly | Battery Repair and Reclaim |
| Environmental Controls | Maintenance | Engineering Controls | OSHA Requirements |

eTools Home : Battery Manufacturing Scope | References | Glossary | Viewing / Printing Instructions | Credits
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Safety and Health
Topics Page

Lead Battery Manufacturing

Engineering Controls > Central Vacuum System Oxide and Grid
Processing
A central vacuum system is used by plant Housze T Plate Processing
personnel to remove lead oxide dust from gerftrﬂ m«f b T
their workstations. Tools can also be acuumet | E@' % Battery Assembly

connected the system to capture dust at
the source of generation for some
operations, such as grinding.

Battery Repair and
Reclaim

Environmental
Controls

Maintenance

Engineering
Controls

Local Exhaust
Ventilation

Diagrams
Central Vacuum System

. e . Laminar Flow
Design Specifications (Supplied Air)

Islands

Design of a central vacuum system depends on the number of active work points
(hoses and tools) operating at the same time that is desired. Sometimes, the
system would be very large and expensive if the number of active points is high.
The size and cost of the system can be reduced by: OSHA Lead
Requirements...

o Staggering the clean-up period. Source
Identification
o Minimizing the number of active stations used at any one time. Protocol

Manufacturers and vendors of the equipment will size the vacuum unit, filter or
bag unit, centrifugal separator, and bleed control with a silencer to suit the final
number of work points.

If a drawing or dimensional sketch is provided to the supplier, most suppliers will
size the collection system, tubing, fittings, and headers, along with the type and
number of fittings required to match the application.

The choice of the length and type of hose, along with the type of tools needed,
depend on the workstation. Suppliers can provide listings of available accessories,
shutoff valves, tools, and hoses.

To have an efficiently operating system, the installation of the equipment should
conform to the supplier's instructions. All piping, work points, and valves should
be properly supported.

Diagrams

P Central Vacuum System Diagram

P Plan view of central vacuum system

I Elevation view of central vacuum system
= Schematic view of central vacuum system

| Oxide and Grid Processing | Plate Processing | Battery Assembly | Battery Repair and Reclaim |

| Environmental Controls | Maintenance | Engineering Controls | OSHA Requirements |
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