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IMPORTANT SAFETY INFORMATION

WARNING: The TILT Il and Quick-Check Transformer and Capacitor Testers
should be used only on equipment known to be deenergized and/or discharged.

CAUTION: Use on the secondary side of transformers may generate high voltages
on the primary side. Stay clear of all primary connections while testing.

The Quick-Check Transformer and Capacitor Tester will not leave a significant
charge on a capacitor.

OPERATIONAL IMPAIRMENT: If the Testers are used in a manner not described
in this instruction manual, the protection and effective operation of this equipment
may be impaired.



INTRODUCTION

The TILT Il and Quick-Check Transformer and Capacitor Testers are versatile tools
for quick and easy checks of transformers and the connections made to them.
The Quick-Check Transformer and Capacitor Tester also tests power capacitors
and capacitor banks. The transformer connections can include bundled
secondaries or a cable run from the transformer to the meter.

In the field, the testers are used to test the primary and secondary sides
of new or reworked, single or three phase transformer installations. The
Quick-Check Transformer and Capacitor Tester also tests capacitor banks
for short or open circuits prior to energizing.

In the shop the testers are used for quick screening of incoming and
outgoing transformers (including their internal fuses and breakers). The
Quick-Check Transformer and Capacitor Tester also tests capacitors for
both shorts or opens. Both testers test 10 and 3@ transformers including
PT’s and other instrument transformers, and the Quick-Check Transformer
and Capacitor Tester tests power capacitors in almost any size.

HOW THEY WORK

The Testers are used in the field for testing connected transformers, their connected
primary and secondary leads and the Quick-Check Transformer and Capacitor
Tester for power capacitors, individually or in banks, for both shorts or opens.

Unlike a simple ohmmeter, the Testers use a high frequency, low voltage signal

to measure transformer winding inductance (and power capacitor capacitance)
and they can differentiate true shorts from other low resistance windings or
connected equipment such as meters.

NOTE: The TILT Il and Quick-Check Transformer and Capacitor Testers will not
detect a partially shorted transformer coil or an improper transformer ratio. They
will not detect a capacitor with a partial short or open.

PRE-USE INSPECTION

Before using the Testers to test a transformer or capacitor, test the instrument
itself using the built in TEST terminals on the right side of the unit. With the test
leads disconnected from any equipment and from each other, press the TEST
button. The OPEN light should flash. If it does not, replace the battery. Next,
short the test leads together and press the TEST button. The SHORT light
should flash. Now touch the right test lead to the right side test terminal

labeled TRANSFORMER and press the TEST button. The TRANSFORMER
O.K. light should flash and the beeper should be heard.

For the Quick-Check Transformer and Capacitor Tester, touch the right test lead
to the right side test terminal labeled CAPACITOR and press the TEST button.
The CAPACITOR OK. light should flash and the beeper should be heard.
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TESTING SINGLE PHASE Test Connections
TRANSFORMERS

For single phase transformers, use these figures across the primary
as guidelines to get started. For 3d transformers TRANSFORMER O K.
the test leads are connected from each phase

to neutral and across each pair of phases.

When all connections are proper and the

transformer itself is good, the Tester will

beep and show TRANSFORMER O.K.

The OPEN indication designates a bad

connection or an open transformer

winding. A SHORT indication designates

a short from phase to neutral or phase

to phase in the transformer or the

i . across the primary
connections to it. TRANSFORMER O K.

across the secondaries

NOTE: Disconnect primaries or remove TRANSFORMER O K.
primary fuses before testing secondaries.

For the Quick-Check Transformer and
Capacitor Tester and power capacitors,
tests across the two bushings should show
CAPACITOR O.K. On a single bushing
capacitor tests from bushing to ground

will also show CAPACITOR OK. On a

two bushing capacitor, tests from bushing
to ground should show OPEN.

primary to ground
OPEN

As a quick test in the shop, the Testers
can be used to screen transformers by
checking both primary and secondary
windings and connections. Test for SHORTs

on both primary and secondary windings secondaries to ground
; TRANSFORMER O K.

and from primary tg secondary. Test for center fap SHORT

OPENSs on both primary and secondary if grounded

windings to check for open windings
or open breakers and fuses. Tests for
power capacitors with the Quick-Check

Transformer and Capacitor Testers are Z‘
performed across each bushing and from primaries o
from bushing(s) to ground. TRANSFORMER O.K.

if both primary and
secondary have one
grounded bushing



TESTING CAPACITORS

These instruments are intended for quick

and simple testing of transformers or capacitors
and the connections made to them. Do not
energize visibly damaged equipment such

as a transformer leaking oil or a bulged capacitor
even if the Testers give an O.K. reading.

The Testers are powered by

an internal 9V lithium or alkaline battery. It is
easily and quickly replaced by removing the
battery cover on the back of the unit.

WARNING: The Testers
should be used only on equipment known
to be deenergized and/or discharged.

CAUTION: Using the Testers on

the secondary side of transformers may generate
high voltages on the primary side. Stay clear of
all primary connections while testing.

The Quick-Check Transformer and Capacitor Tester
will not leave a significant charge on a capacitor.

NOTE: For user safety there is a non-replaceable 600V
internal fuse inside the instrument. If the instrument is
connected to an energized transformer, the fuse will
blow. The instrument must then be returned to the
factory for repair.

TESTING THREE PHASE TRANSFORMERS

The TILT Il and Quick-Check Transformer and
Capacitor Testers should be used only on
equipment known to be deenergized. Using the
Testers on the secondary side of transformers may
generate high voltages on the primary side. Stay
clear of all primary connections while testing.

Test Connections for
Quick-Check
Transformer and
Capacitor Testers
Only

across two bushings
CAPACITOR O K.

11
= 8

one bushing to ground

OPEN

one bushing
CAPACITOR O K.
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For 3@ transformers, the test leads are
connected from each phase to neutral @ q:p
and across each pair of phases. When H3

all connections are proper and the H2 @ (ﬂ) X2
transformer itself is good, the Tester o «
will beep and show O.K. The OPEN @ @
indication designates a bad connection
or an open transformer winding. A
SHORT indication designates a short
from phase to neutral or phase to phase
in the transformer or the connections to it.

Primary Secondary

For Y (wye) connections, test the primary and secondary sides of the transformer
as follows:

X1-X2 Transformer O.K. X2

X2 -X3 Transformer O.K.

X1-X3 Transformer O.K.

X1-X0 Transformer O.K.

X2 -X0 Transformer O.K.

X3-X0 Transformer O.K.

H1-H2 Transformer O.K.

H2-H3 Transformer O.K. X0

H1-H3 Transformer O.K.

H1-HO Transformer O.K.

H2 - HO Transformer O.K. X1 X3

H3 - HO Transformer O.K.

H1-X1 Transformer O.K. if both HO

H2 - X2 and X0 are grounded,

H3 - X3 otherwise OPEN

HO - X0 SHORT, if both sides are grounded, otherwise OPEN

Y Connection

For A (delta) connections, test the primary and
secondary sides the same as the Y (wye) except
omit the connections to X0 and HO.

H2

The TILT Il and Quick-Check Transformer and Capacitor

Testers will not detect a partially shorted transformer

coil or an improper transformer ratio. They are

intended for quick and simple testing of transformers

and the connections made to them. H1 H3

Delta Connection
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TESTING DISTRIBUTION VOLTAGE REGULATORS . niogend

For typical distribution voltage regulators, test using these figures i
as guidelines. Both the line and load bushings tested to ground
should indicate the reading shown in the figures. With the

regulator in the neutral position, the line and load

are internally connected with the resulting T é?)?—{l\ag;{jOK e to load
test indicating SHORT. regu\ator al; neu«raw
TESTING DISTRIBUTION

TRANSFORMERS FROM

METER SOCKETS

An overhead or underground distribution
transformer can sometimes be more conveniently
tested from a meter socket served by that transformer.

Transformer and Capacitor Testers should be used
only on equipment known to be deenergized. Test
both the load and source sides of the meter socket

for the presence of voltage before using the Tester.

SOURCE
SiDE
(TYPICAL)

Using the Tester on the secondary side of transformers
may generate high voltages on the primary side. Stay
clear of all primary connections while testing. The
Quick-Check Transformer and Capacitor Tester will
test the secondary side of a transformer connected

to the meter socket. Connect the Tester across the

two source side receptacles and from each

receptacle to ground and test. B £ Loao Sioe

. . . (TYPICAL)
NOTE: This procedure will not work if other loads

are connected to the same transformer.

The wiring on the load side of the meter socket
going into the main breaker can also be tested

for shorts or crossed phases. Connect the Tester
across the two load side receptacles and from

each receptacle to ground. The absence of shorts
or crossed phases will be indicated by an OPEN
reading. If the main breaker is not open,

connected loads within the building may

cause a SHORT or TRANSFORMER O.K. indication.

The meter socket connections shown are typical.
Local standards may specify different connections.
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CARE AND MAINTENANCE

STORAGE - It is recommended for protection of the TILT Il and Quick-Check
Transformer and Capacitor Tester that it is stored in the carrying case.

CLEANING INSTRUCTIONS - To clean, wipe with a damp cloth with
water. Do not use harsh chemicals or solvents.

DAMAGE - If you suspect any mechanical or electrical damage, do not use
and arrange for repair by returning to the factory.

CALIBRATION & TESTING - Regular calibration is not required.
There is no calibration adjustment.

REPAIRS

If any damage is found please contact us at 800-435-0786 to arrange for service.

WARNING: Use Only on Equipment Known to be Deenergized and/or Discharged
Test this tool before each use. Touch the right test lead to each of the two test terminals
in turn, push the TEST button and verify proper operation of the corresponding lights.
Test for OPEN by leaving the leads open. Test for short by shorting the leads. The
beeper will sound when a green OK lights is on.

Connect the test leads to the device under test. Push the test button and observe the
lights. An OK indication verifies no direct shorts or opens. OPEN indicates an open
connection or high resistance leakage path. SHORT indicates a very low resistance.

Using this tool on the secondary side of transformers may generate high voltages on
the primary side. Stay clear of all primary connections while testing. Refer to
instructions. Check the battery if unit fails to operate. Replace with 9V alkaline or
lithium types. Contains a 600V fuse which is not replaceable. Return to factory for
service. Maximum output voltage 6VDC.

DANGER: Failure to follow these directions or the instructions

may expose the user to high voltage, severe injury or death.

HD Electric Company, Waukegan IL USA www.HDElectricCompany.com

US Patent 6,130,530 4/16 TL-MAN-N, TL-MAN-M, QC-MAN-N, QC-MAN-M




TECHNICAL SPECIFICATIONS

MODELS
TL-MAN-N, TL-MAN-M, QC-MAN-N, QC-MAN-M

DIMENSIONS
3.6in.Wx5.7in.Lx1.2in.H (9.1 cm x 14.5 cm x 3.0 cm)

WEIGHT
TL-MAN-N / QC-MAN-N - 1lb.,10z. (0.47 kg)
TL-MAN-M / QC-MAN-M with magnet - 1lb., 2 oz. (0.51 kg)

BATTERY
9V alkaline ANSI 1604A, IEC 6LR61 or 9V lithium ANSI-1604LC

OUTPUT VOLTAGE: 6VDC maximum pulsed at 50Hz nominal
SHORT: <109, varies with battery voltage

OPEN: >10Q, varies with battery voltage
TRANSFORMER O.K.: minimum inductance 800pH

CAPACITOR O.K.: (Quick-Check Transformer and Capacitor Tester only)
minimum capacitance 0.5uf
maximum capacitance 300uf

AUDIO OUTPUT: 85db at 30cm

ENVIRONMENTAL CONDITIONS
CONDITIONS: Indoor and outdoor use

ALTITUDE: Up to 6,566 ft. (2000M)

OPERATING TEMPERATURE: -20°F to +140°F (-29°C to +60°C)
HUMIDITY: 95% to +60°C (non-condensing)

POLLUTION DEGREE: PD2

OVERVOLTAGE CATEGORY: Il Non-contact

ENCLOSURE MATERIAL: ABS UL 94-HB

PRINTED CIRCUIT BOARDS: FR-4 UL 94-V0

BATTERY REPLACEMENT INSTRUCTIONS

To replace the battery, open the compartment on the bottom of the housing.
Remove and dispose of the old battery, replacing it with a fresh, new 9-volt
lithium or alkaline battery.

MANUFACTURING LOCATION
HD Electric « Southaven, MS, 38672 USA
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TERMS AND CONDITIONS OF SALE

D Elctic Company is herein e o iher s HOE"or Sele” and he cusomer o person r ey collectvely as "Goods') i referred to as the “Buyer”. These

“Terms and Condions, any p e, quotato d )

exclusive statement o the terms of the: agreemem goveming thesale m Goods by HDE to Buyer. Buyer the Goods il s assent arition o addition

Any diferent or additional terms in Buyer's ool [ le torefuse orders.

1. PRICES AND TAXES: Unless a fixed d, the uhich ths order o st o HOE' i b ofct s e i of e, Any curant ftr i gvamneds chago o
prod. hich Sl , purchase, delivery, st use

(but excluding any tax on Seler’ net income or pmﬁl) <l b for Buyer aceount and shallbs addo 1 he price

2. 3 per

sgrements i ho Euyer I theovent Buyor alls o mako any pymont whn duo, uhich o am\aemams Buyer an Sl or HDE isofinsecure. Buyer shalbo e for

al expen: ! fees, relating to Buyer become HDE, cash payments or may be required

oy HOE ot ] e

charge for payments made by credi card.

3. SHIPMENT AND DELN provided, shipment de F.0B. Risk ofloss © o o

by common carrer. Any daims for shortages or . Shorages or

for at the time of delivery. While HDE will use all fors to maintain by HDE, al shipping

fightto make partial shipments. HDE, at ts opton nalnot bo bound o i delveryof any Goods for wich Buyer as not provided shopingnsrucons e stiprment of e Goods s postponed o deiayed by Buyer
for any reason,

they
4. HDE LIMITED WARRANTY: HDE terial a period often years in the case of Capacitor Controls and in all other circumstances
HDE in wiiing this warranty, the complete product must HDE or any HDE Authorized Service Center, This warranty shall
any manner ]
IDE (or g, operation, maintenance, .
\ear, isuse,negigence, mproper nstalation of aoodent. e ubhgaﬂan undor this wrranty, and he Buyer’s sxcusive emedy for the broach here, shal b imied o, at HOE:s oplon,repai rrepacement o any
issuance of redit. HDE , and if examination

does not disciose any defect covered by this warranty, replacement of such Goods or issuance of creditfor same will ot be approved. THE FOREGOING CONSTITUTES HDE' SOLE WARRANTY RESPONGIBLITY
/AND BUYER'S EXCLUSIVE REMEDY WHETHER SOUNDING IN TORT, CONTRACT, STRICT LIABILITY OR OTHERWISE, EXCEPT AS OTHERWISE EXPRESSLY SET FORTH IN THIS AGREEMENT. THERE ARE
NO OTHER WARRANTIES, EXPRESS OR IMPLIED, WHETHER OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR OTHERWISE. No employee, agent, dealer, or other person is authorized to
g HDE. P for resal

& LWTATION OF REMEDY AND LABILITY: THE SOLE AND EXCLUSIVE REMEDY FOR BREACH OF ANY WARRANTY HEREUNDER SHALL BE LIMTED TO REPAIR, CORRECTION, REPLAENENT OR
CREDIT UNDER SECTION 4. HDE SHALL NOT BE LIABLE FOR DELA , RE(

NEGLIGENCE, STRICT LABLITY, OTHER TORT OR OTHERWISE), SHALL HDE'S LIABLITY T0 BUYER ANDIOR 15 CUSTOMERS EXGEED THE PRICE
PAID BY BUYER FOR THE TOTHE AGTION AND BUVER AL BIOEMMFY HOE FOR ANY BAMAGES N EXGESS THERECF, BUYER AGREES THAT
NO EVENT SHALL HDE'S LIABLITY TO BUYER ANDIOR T3 CUSTOMERS INGLUDE SPEGIAL INDIRECT, INCIDENTAL,
WITH THE SALE, RESALE OR USE OF THE GOODS, WHICH ARE WAIVED BY BUYER AND AS 70 WHICH BUYER SHALL INDENNIFY HDE. The tem ‘conscauéntl emages’ shll ncod, but 1o be i 0
Joss o anicipotd prfts, usinessmrupin o of oo venue, ost o capal rossofrdamage o ropry et o daa or s o rpuaon Further: uyer shal ey n hold HOE rarmiessrom
any Rt By, By loyes, ks, coraces o any b pasons asng ut o Btors, oy oer

beleftintact. It
et f he oo, ik of Serious Ity o o, ncoing o ascoreted wih Slocroeuton.aring andhermal U, are nnorent 1 werk n and around energized decicaléyeloms Such ok ar o 16 wide
variety of electrical systems and equipment to which Goods may be applied, the manner of use or application, weather and environmental conditions or other unknown factors, al of which are beyond the control of HDE,
HDE does not agree {o be an insurer of these isks, and shallhave o fabilty for any claims arising ffom such rsks. WHEN YOU BUY OR USE THESE PRODUCTS, YOU AGREE TO ACCEPT THESE RISKS.

. URE): HD! ; wars fre: flood; labor disputes,
i distubances of it guvemmenta\ requests, restictons, allocations, laws, reguiations, 3 del or beyond
Deliveris or ther pended ¥ hi
or hindered,
the Goods or terial and
as HDE for any faiure of pe
7. CHANGES: HDE reserves the right prior but o custom Goods being made for Buyer. HDE shal have o obligation to
it o ke such change nany s mamfackred prior o thecat o such cHange
8. ASSIGNMENT: Buyer shail not assign is rights or y HDE, and any such , , shallbe void

9. INSTALLATION: Buyer shall be responsible for eceiving, inspecting, testing, storing,instaling, starting up and maintaining all Goods.
10, INSPECTIONTESTING: Buyer. s exponse, grocs et il prompty inspethe Gods upn eceithere and n o eventtrran ey (30) doys ot dt ofecsiptofh Goods. Buyer sl defver o

HDE within fiteen (15) days of inspection, butin no receipt of the Goods, complaints
any ind with fespec 1o he quaniy, aky, condion,shpment, percance, pice or appearance o the Goods 5o rosived by Buyer: I he et 10 such i ot s o by HDE, Buyer sha be dosned
conclusively pect thereot.
Buyer may not obaining from HDE HDE i o vent
by HDE, any Goods requiring inthe
11. SERVICES: If pr , HDE s or any person or :
y damages, caims, iables or . of such services.

12.U.5. EXPORT CONTROL LAWS: All Goods sold to Buyer by HDE hereunder are subject to U.S. Export Control Laws. Buyer hereby agrees not to re-sellor ivert any goods contrary to such laws.

13. COMPLIANCE: SolerConrcor shllcomply il al ppicaiefdorl. st o loca s, e, reqlatons o crdors. SolerContractrshall complywih Excculue Odor 11246, amended by Execuiv Order

75, and f p the Office of Federal C (OFCCP), 41 CFR Part 60, state,
orlocal laws, rul Jations ign Comupt Practices Act of 1977, ded. eq Buyers
compliance are ot tendered as requested.

14. MISCELLANEOUS: No change, modification, rescission, discharge,

‘abandonment, or waiver of these terms and conditions shall be binding upon HDE unless made in witing and signed on s behalf by its duly authorized representative. No conditions, usage or rade, course of dealing or

performance, understanding or agveemem g I oy, vy, Sk, o supplment hesa tams an conSlons hal b Hiing s herssla mad i wilng and sgnd by Sl No modiicalonshal bo
of oth forth herel

HDE. Any such modiicaionsor addonaltemns are specwcauy "ejoctoq oy HDE. No waivr by HDE with rospect o o couree of deaing el

o publicat i Taws of the state its

15. DISPUTE RESOLUTION: In the event of any dispute INCLUDING, BUT NOT LIMITED TO, BREACH OF CONTRACT, BREACH OF WARRANTY, CLAIMS BASED IN TORT, NEGLIGENCE, PRODUCT LIABILITY,
FRAUD, MARKETING, STATE OR FEDERAL REGULATIONS, ANY CLAIMS REGARDING THE ENFORCEABILITY OF THIS LIMITED WARRANTY, AND THE WAIVER OF CLASS ACTION TRIALS between Buyer
and Seler, either may choose to resolve the dispute by binding arbitration, as described below, instead of in court. THIS MEANS IF EITHER BUYER OR SELLER CHOOSE BINDING ARBITRATION, NEITHER PARTY
SHALL HAVE THE RIGHT TO LITIGATE SUCH CLAIM IN COURT OR HAVE A JURY TRIAL. DISCOVERY AND APPEAL RIGHTS ARE LIMITED IN BINDING ARBITRATION. Buyer and Sellr agree that the proper

the stte of llinois and the part jurisdiction. No act diess of form, arising
outof ransactions refating o the agreement, may be brought by either party more than two (2) years after ed. The UN. C Sales of Goods shal not
apply o this agreement.

16. CLASS ACTION WAIVER: BINDING ARBITRATION MUST BE ON AN INDIVIDUAL BASIS. THIS MEANS NEITHER BUYER NOR SELLER MAY JOIN OR CONSOLIDATE CLAIMS IN ARBITRATION BY OR
AGANST OTHERS, OR LITIGATE N COURT OR ARGITRATE ANY CLAS AS A REPRESENTATIVE OR MEMER OF A CLASS R N A PRIVATE ATTORNEY GENERAL CAPACITY. ADMNISTRATION OF AR
BITRATION: The binding arbiration must be administered by the American Arbiration Association (‘AAA')in accordance with ts Commercial Arbitration Rules ar Procedures
Disptes (nlucing procasdings f i cossof ave). Tis onang arbiaton s Govemed by th Federal Arraton Act (FAR) (5 USC §1, o 55q) and i govern e merpreiton and nfrcament The bining
ariaion s b 1  eton dermined g A o f s o ot a5ty agces Inadon o e e e sove o lewg il gy b o g ariton (1) e ot and ol ry
foer, s, o oce  applicabily any partof this
Agreement @) the' pol the FAA

HD Electric Company is committed to ongoing review and improvement of its product lines,
and thus reserves the right to modify product design and specifications without notice.

HD Electric Company® products are available through HDE® sales representatives worldwide.
HD Electric products receive final assembly and shipment from HDE's production facility at
Suite 400 - 4320 Executive Drive, Southaven, MS 38672.

HD Electric Company is ISO 9001:2015 certified
Printed in US.A. © HD Electric Company 2020 « Bulletin No. TILT/QC IM-200a



