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SUMMARY OF TOPICS

This revision to ANSI/UL 1776 includes a change in the following requirements:
Rechargeable Battery-Powered High Pressure Cleaning Machine

Text that has been changed in any manner or impacted by UL’s electronic publishing system is marked
with a vertical line in the margin.

The new and revised requirements are substantially in accordance with Proposal(s) on this subject dated
November 23, 2018.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of UL.

UL provides this Standard “as is” without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fitness for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL’s liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

Users of the electronic versions of UL’s Standards for Safety agree to defend, indemnify, and hold UL
harmless from and against any loss, expense, liability, damage, claim, or judgment (including reasonable
attorney’s fees) resulting from any error or deviation introduced while purchaser is storing an electronic
Standard on the purchaser’s computer system.
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This ANSI/UL Standard for Safety consists of the Third Edition including revisions
through February 12, 2019.

The most recent designation of ANSI/UL 1776 as an American National Standard
(ANSI) occurred on February 12, 2019. ANSI approval for a standard does not
include the Cover Page, Transmittal Pages, and Title Page.

The Department of Defense (DoD) has adopted UL 1776 on August 23, 2000.
The publication of revised pages or a new edition of this Standard will not
invalidate the DoD adoption.

Comments or proposals for revisions on any part of the Standard may be
submitted to UL at any time. Proposals should be submitted via a Proposal
Request in UL’s On-Line Collaborative Standards Development System (CSDS)
at https://csds.ul.com.

UL'’s Standards for Safety are copyrighted by UL. Neither a printed nor electronic
copy of a Standard should be altered in any way. All of UL’s Standards and all
copyrights, ownerships, and rights regarding those Standards shall remain the
sole and exclusive property of UL.

COPYRIGHT © 2019 UNDERWRITERS LABORATORIES INC.

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/UL/161631736/UL-1776?src=spdf

HIGH-PRESSURE CLEANING MACHINES - UL 1776

FEBRUARY 12, 2019

No Text on This Page

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/UL/161631736/UL-1776?src=spdf

FEBRUARY 12, 2019 HIGH-PRESSURE CLEANING MACHINES - UL 1776 3

CONTENTS
INTRODUCTION
S T o T 11
2 GlOSSaIY .ttt 11
2.1 GeNneral ... 11
2.2 Al PrOQUCTES . ..ottt et e e 12
2.3 Fuel-fired produCts . . .. ..o 15
B COMPONENES ..ottt e 19
4 Units of MeasUrement .. ... i e e e 20
AA Undated ReferenCes ... ...t 20
D ACCES SO S . .t ittt ittt e e 20
B INSITUCHIONS . . .o e 20

CONSTRUCTION - ALL PRODUCTS

T ASSEMDIY . 20
B Materials . .o 21
8.1 GeNeral ... 21
8.2 Fluid-confining pams ...t 21
8.3 Nonmetallic materials .. ........... .. e 22
9 Protection Against COrrOSION .. ... ...t e 22
10 Thermal Insulating Material . ....... ... 24A

ELECTRICAL SYSTEMS AND DEVICES

11 Frame and ENCIOSUIE .. .. .. e e e e 25
12 Adhesives Used to Secure Parts . ... e 31
13 Handles and Gripping Ar€as ... ...ttt et ettt 31
14 Mechanical ASSEmbly .. ... . 32
15 Accessibility of Uninsulated Live Parts and Film-Coated Wire ........................... 32A
16 SUPPly CONNECLIONS . . ..ot e e e e e e e e e e e e e e 38
16.1 Cord-connected ProduCtS . . .. ... oottt 38
16.2 Permanently connected products . .......... i e 39
17 Current-Carrying Pams .. ... .. 42
18 Insulating Material ... ... ... 42
19 Internal Wiring . ..o 42
19.1 Mechanical protection . ... ... . e 42
19.2 Wiring in products exposed to the effects of weathering ........................ ... 44
19.3 Splices and CONNECHIONS . ... ... it 44
19.4 Separation of CIrCUItS . ... .. . e e 45
19.5 Separation of wiring and fuel lines . ....... ... . 45
20 CaPaACIIOrS ..ttt e 45
21 GrOUNAING ..ttt e e et e e e e e e e 46
22 Heatling Elements . ... ... 48
23 Water Heaters . ... 48
24 LampPhOlders . .o 48
25 MOtOrS . . o 49
25,1 GeNeral .. e 49
25.2 Overload protection . ... ... ..o 49
26 Overload- or Thermal-Protective DeviCes ... ...... ... 51

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/UL/161631736/UL-1776?src=spdf

HIGH-PRESSURE CLEANING MACHINES - UL 1776 FEBRUARY 12, 2019

27 Receplacles . .. ..o 52
28 Switches and Controls . .. .. ... ot 53
29 Automatic Temperature Controls . ... ... it e e 53
B0 SPACINGS oottt e 54

MECHANICAL SYSTEMS AND DEVICES — ENGINE DRIVEN PRODUCTS

31 Fuel Systems — Gasoline or Diesel . .......... i e 57
BT GEneral ... 57
31.2 Fuel tanks . ... .. 57
31,3 FUBI PUMID . . 58
31.4 Fuellines and fitings . ... ... oo 58
31,5 Carburetors . ..o 59
32 Fuel Systems — LP-Gas . ...ttt e e 59
B2.1 GeNeral ..o 59
B2.2 CONtaINEIS .ottt 60
B2.3 GAUGES . ..ttt t ettt e e e e e e e 61
32.4 Fuellines and fittings . ... ... oo 62
B2.5 VaAPONIZEIS . . ottt et e e 63
32.6 Safety-control and relief devices ............c i 63
32.7 Nonmetallic parts . ... ... 64
32.8 EXhaust System ... ... 64
32.9 Battery compartment . ... ... e 65

MECHANICAL SYSTEMS AND DEVICES - FUEL FIRED PRODUCTS

B8 GeNeral . .ottt 65
33.1 Ignition @assembly . .. ... o 65
33.2 Gas-fired DUIMEIS . . ... e 66
33.3 OilHfired BUIMBIS . .o e e 66

34 Burner Assemblies ... ... . e e 66
B4.1 General ... e e 66
34.2 Gas-fired assemblies . ... ... 68
34.3 Oil-fired assemblies . .. ...t 69

35 Combination Gas-Oil Burner Assemblies ................ . i 71

36 Electric High-Tension Ignition System ........... . . i e 71
36.1 ASSEMblY .. 71
36.2 Electrode and bus bars . ........... i e 71
36.3 INSUIAIOrS ... e e 72
B6.4 Leads ..ot e e e e 73
36,5 TraNS OIMErS ..ot e e 73

37 Electric Hot-Wire Ignition System . ... e 73

88 Gas Pilots ... 74
B8.1 General . ... 74
38.2 Gas-fired DUIMEIS . . ... 74
38.3 OIl-fired BUMEBIS . ..o e 75

B9 ValVES . . i e e e 75
391 General ..o 75
39.2 Automatic safety-shutoff valves — gas-fired burners .......... ... .. ... ... ... ..... 75
39.3 Automatic safety — shutoff valves— oil-fired burners .............. ... ... ... ........ 76
39.4 Manual valves —gas-fired burners ......... ... .. . 76
39.5 Manual valves — oil-fired burners ........ ... .. e 76
39.6 Pressure-relief Valves . .. ... ... 77

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/UL/161631736/UL-1776?src=spdf

FEBRUARY 12, 2019 HIGH-PRESSURE CLEANING MACHINES - UL 1776 5

40 Pressure Regulators . ... ... 77
41 Heating Surfaces and Combustion Chambers .......... .. ... . . ... 77
42 Baffles .. oo 79
43 Draft Control . . ... 79
A4 NV ENEING oot 80
45 FUel-SUPPlY Sy em .o 80
45,1 OIltaNKS ..o 80
45.2 Fuel lines and PipiNg . ..o 82
45.3 Gas-fired producCts . . . ... ... 84
45.4 Oil fired prodUCES . . ...t 84
4B CONIIOlS ... i 84
46.1 General . ... 84
46.2 Combustion-air CONIIOIS ... ... oo e 85
46.3 Operating CoNtrOlS . . ...t 87
46.4 Limit CONIIOIS ..ottt e e e 87
46.5 Primary-safety controls — gas-fired burners ........ .. ... ... .. 87
46.6 Primary-safety controls — oil-fired burners ....... ... .. .. . 90

PROTECTION AGAINST INJURY TO PERSONS

A7 GONEIAl . .ottt 91
48 Sharp EAQES ...t 92
49 ENclosures and GUANDS . . ... ..ot e 92
BO Materials . ..o e 93
51 Rotating or Moving Members . ... ... 93
52 Back-FIow Prevention .. ... ... ... . 94
53 Parts Subject 10 Pressure . ... ... 94
54 Overpressure ProteCtion . ... ... .. e 94
55 Risks of Pressure Injection and Cutting . ..........o it 95
BB A INjeCtioN TSt ..o 96
56 Switches, Controls, and Interlocks . .......... . i 96B
57 Strength of Support Handles . ... e 97
B8 StabIlity . .. 97
59 Strength of MoUNtiNg .. ... oo 97
60 Discharge-Fluid Temperature . . ... e 98
61 Surface TEMPEratUres . . .. ...ttt e e e e 98

PERFORMANCE — GENERAL

B2 Details . . ..o 98
B2.1 Al ProdUCES . ... e e 98
62.2 Electrical Systems ... ... 99
62.3 Fuel-fired products ... ... ... oo e 929

B3 INStrumeNtation . . ... .. 100
63.1 Temperature measuremMent . . ... ... ... it 100
B3.2 Draft ... 102A
B3.3 FUEl INpUL ..o 103

B4 Installation . ... ... 103
64.1 Fixed products — cornerinstallation ........... ... .. ... i 103
64.2 All fixed products — alcove or closet installation ................................. 104
64.3 Fuel-fired fixed producCts . ......... i e 104
64.4 All portable produCts . . ... o 109
64.5 Fuel-fired portable products ........... ... 109

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/UL/161631736/UL-1776?src=spdf

HIGH-PRESSURE CLEANING MACHINES - UL 1776 FEBRUARY 12, 2019

PERFORMANCE - ALL PRODUCTS

65

66
67

68

69
70

71

72
73
74

75
76

Normal Operation TestS . ... ...t e e e e 109
B5.1 Al ProdUCES . ... e e 109
65.2 Gas-fired produCts ... ... i e 110
65.3 Oil-fired products with mechanical atomizing burners ............................ 110

Maximum Pressure TestS ... ..o 110

Normal Temperature Test . ... ... 110
B7.1 General .. ... e 110
67.2 Surface temperature test . ... 115
67.3 Maximum normal load . ... ....... ... 116

Abnormal Operation TeStS ... ... oottt e 116
B8.1 All ProdUCES . ...t e 116
68.2 Electrically heated products ............ . i e 117
68.3 Fuel-fired products ... ...t e 117

Hydrostatic Pressure and Strength Test . ... . i 117

Tests on Gaskets, Seals, and Parts . ............ i 118
70.1 Fluid handling parts .. ... e e 118
70.2 AgINg 1St . oot 118
70.3 Volume Change . ... ..o e e 120
70.4 Weight 108S . . ..o 120
70.5 Gaskets and seals for fuel tank joints ......... .. ... . i 121
70.6 Cleaning SOIULION . . .. oo e 121

Tests on Nonmetallic Enclosures and Guards ........ ... i, 122
711 Ball-impact ... 122
71.2 Mold stress-relief distortion . .......... . . e 123
71.3 Light and water @XpOSUIe . ... ...ttt e e e 123
714 1200 IMPACT . . ..ot 123
71.5 Tensile IMmpact .. ... e 124

Drop-Impact Test ... e 124

Test for Strength of Support Handles ........... . i i 125

Tests on Pressure-Regulating Control Switches ... ... ... .. i i it 125
T4 GeNeral ... 125
74.2 Overpressure protection tests .. ... 125

Metallic-Coating-Thickness Test .. ... ... e 126

Permanence of Markings ... ... ... oo 127
76.1 General ... 127
76.2 COrd tagS .« ot vttt et 128

PERFORMANCE — ELECTRICAL SYSTEMS

77
78
79
80
81
82
83
84

Leakage Current Test . ... ..o e 129
Leakage Current Test Following Humidity Conditioning . ........ ... ... o i, 131
Insulation Resistance Test Following Humidity Conditioning ............................. 132
Starting Current Test . . ... o e 132
INPUL TSt . L o 133
Bonding Conductor TestS . . ...t 133
Dielectric Voltage-Withstand Test . ... ... e 134
Flooding TestsS ... i 135
841 General ... o 135
84.2 Component malfunction or breakdown test ....... ... ... .. ... . . i, 135
84.3 Overflow test . ... 135
84.4 Test on polymeric components intended for water-handling ...................... 136

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/UL/161631736/UL-1776?src=spdf

FEBRUARY 12, 2019 HIGH-PRESSURE CLEANING MACHINES - UL 1776 7

84.5 Water spray test | ... ... e 136

84.6 Water spray test Il . ... ... 136
85 Test ON GripPING AraS . ...\ i ittt e et e et e e e e e e e 139
86 Tests on Switches and Controls .. ...t e 140
87 Tests on Temperature Controls . ...ttt e e e 141
88 Strain-Relief Test ... ... 141
89 Radiation Test .. ... e e 142
90 Ozone Generation Test .. ... oo 142
91 Overvoltage Test . ... 142

PERFORMANCE - FUEL-FIRED SYSTEMS

92 ComMbBUSHION TeSIS ...ttt e e e 143
92.1 Gas-fired ProdUCES .. ... i e 143
92.2 Oil-fired ProdUCES . . ... o e 144
92.3 Oil-fired products with mechanical-atomizing burners ........... ... .. ... .. ... .... 145
92.4 OQil-fired products with vaporizing burners ......... .. ... . .. i 146
93 Ignition Tests — General . ... ... ..ttt e 148
94 Ignition Tests — Gas Fired Products . ............. .. 148
94.1 Pilot SUPEIVISION . . . 148
94.2 Ignition, gas-electric high tension . .......... .. 149
94.3 Gas-electric hot-wire —reduced voltage .......... .. ..o, 149
94.4 Gas — electric hot-wire —endurance .............c.ci i 150
94.5 Gas-electric hot-wire — component temperatures ............. .. .. oL, 150
95 Ignition — Oil-Fired Products . ........... . 151
95.1 Ignition, electric high-tension — reduced voltage ........... ... .. ... . ... . ... ... 151
95.2 Electric high-tension — combustion detectors ......... ... ... .. L. 152
95.3 Electric hot-wire —reduced voltage —test 1 ...... ... ... . i 152
95.4 Electric hot-wire —reduced voltage —test 2. ... ... ... . i 153
95.5 Electric hot-wire —endurance ............... i 153
95.6 Electric hot-wire — component temperatures ........... ... ... . i, 154
95.7 Gas —reduced vOIAgEe . . ... .t 154
95.8 Gas — Pilot SUPEIVISION . . .. o e 155
95.9 Gas — flame failure response . .. ... ..o e 155
95.10 Gas —stability ...... ... 155
95.11 Gas-electric — ignition . . . . ... o i 156
95.12 Gas-electric high-tension . ... 156
95.13 Gas-electric hot-wire — reduced voltage —test 1 ......... ... ... .. ... 157
95.14 Gas — electric hot-wire— reduced voltage —test2 ................. ... ... ... ... 158
95.15 Gas — electric hot-wire —general ... ... i 158
95.16 Manual — general ... ... .. 158
95.17 Stability . ... 159
95.18 Ignition flash . . ... .. 159
95.19 Reduced VOItage . ... ... 159
96 Blocked Flue Test ... ... 161
97 Combustion Air Interruption Test . ... ... e 162
7.1 GENEral ..ot 162
97.2 Gas-fired pProdUCES .. ...t e 162
97.3 Qil-fired ProduUCES . .. ..ottt 162
98 Undervoltage Test . ... ..o 163
8.1 General ... 163
98.2 Gas-fired ProdUCES . .. ... 163
98.3 Qil-fired produCts . . .. ... 163

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/UL/161631736/UL-1776?src=spdf

