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RESTRICTED

PART ONE
INTRODUCTION

SECTION I
DESCRIPTION OF VIBRATOR PACK PP-68/U

1. GENERAL.

Vibrator Pack PP-68/U (fig. 1) is a portable, vibrator type
power supply. It operates with a 6- or 12-volt storage battery
source and supplies 110-volt, 60-cycle alternating current to Tube
Tester I-177 which is a part of Test Set I-56K. The vibrator pack
may be used to supply input power not exceeding 50 watts to other
test equipment requiring 110-volt, 60-cycle alternating current.

2. TECHNICAL DATA.

Input to Vibrator Pack PP-68/U is supplied either by a 6-volt
or a 12-volt storage battery. Output voltage is 105 to 115 volts for
loads of 15 to 50 watts. The following table gives input voltage,
input current, output voltage, and output power:

Input voltage Input current Output voltage Output power
(d-c wolts) (d-c amperes) (a-c wvolts) (watts)
6 4.0 105 15
6 1126 105
12 2.0 105 15
12 5.25 115 50

3. TABLE OF COMPONENTS.

Vibrator Pack PP-68/U is 8-34 inches high, 8-34 inches wide,
9-343 inches deep, and weighs 22 pounds (fig. 4). Major components

ared
Component Required Number Weight

Chassis 1 14 1b
Bottom plate 1 14 oz
Top cover 1 21b 12 oz
Side cover

(with handle) 1 2 1b 11 oz
Vibrator 2 (1 spare) 11b 8 0z
TM 11-2648 2.




4, PACKAGING DATA.

Each Vibrator Pack PP-68/U is packed in an individual card-
board carton 12-1% inches high, 10 inches wide, and 10 inches
deep. The weight of each packed unit is 24-15 pounds. The spare
vibrator is wrapped in corrugated cardboard and packed in the
same carton. The battery cable is wound in large coils to fit be-
tween the vibrator pack and its cover.

Figure 2. Vibrator Pack PP-68/U, _top cover removed.

5. DESCRIPTION OF MAJOR COMPONENTS.

a. Chassis Assembly. The chassis assembly consists of a steel-
formed housing. Mounted on top of the housing (fig. 2) are the
output transformer T, the vibrator unit, and a six-prong socket
for the vibrator unit. The vibrator unit is encased in a metal box
which plugs into the socket and is held in place by two screws
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which are mounted in steel angles welded to the chassis. Mounted
on the front of the chassis assembly are the output receptacle SO,
the ON-OFF switch SWI, the input switch SW2, the output switch
SW3, the fuse post with a 15-ampere fuse F, and a 6-foot, 2-wire
battery cable terminating in two battery clips. Mounted inside the
chassis (fig. 3) are a 0.25-mf capacitor C1, a 0.5-mf capacitor C2,
a 2.0-mf capacitor C3, a 10-ohm resistor R1, and a 10-ohm re-
sistor R2.

b. Cover Plates. The cover plate on the bottom of the chassis as-
sembly is held in place by eight 6/32 screws. The top cover is a
steel housing and it is fastened to the chassis by four 6/32 screws.
The side cover is attached to the chassis assembly and top cover
by two catch fasteners (fig. 4). It has a steel handle, which is used
for carrying the vibrator pack. On the outside of the side cover is
the nameplate; inside is a fuse mounting with four spare fuses.

Figure 3. Vibrator Pack PP—68/ U, bottom 'vieu}; cover plate removed.

(Note: C2 and C3 are reversed.)




Figure 4. Vibrator Pack PP-68/U, assembled for carrying.

SECTION 1II
INSTALLATION

6. UNPACKING AND CHECKING.

a. Unpacking. Remove Vibrator Pack PP-68/U from the card-
board carton. Be careful not to scratch the surface or damage pro-
truding parts and controls. Remove the corrugated cardboard pro-
tecting the spare vibrator. Remove the side cover by releasing the
latches and pulling the cover. Uncoil the battery cable and free the
battery clips. ;

b. Checking. Check the components against the master packing
slip. Remove the four 6/32 screws which hold the top cover of the
vibrator pack in place and inspect the vibrator. Make sure it is
seated firmly in its socket. Replace the top cover and screws. Vis-
ually check the condition of the fuse F.
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PART TWO
OPERATING INSTRUCTIONS

NOTE: For information on destroying the equipment to prevent
enemy use, refer to the destruction notice at the front of the manual.

SECTION III
CONTROLS AND THEIR USE

8. CONTROLS AND THEIR USE (fig. 2).

The functions of the three switches which constitute the con-
trols of Vibrator Pack PP-68/U are: :

a. ON-OFF Switch. The ON-OFF switch SW1 controls the appli-
cation of battery voltage to the vibrator pack.

b. Input Switch. The input switch SW2 makes the proper circuit
changes in the vibrator pack to permit use of either a 6-volt
or a 12-volt storage battery as a source of power. The switch must
be in the 6VDC position when a 6-volt storage battery is used,
and in the 12V DC position when a 12-volt battery is used.

c. Output Switch. The output switch SW3 controls the power
output of the vibrator pack. This switch is turned to the 15-watt
position when the vibrator powers low-wattage test equipment; to
the 50-watt position when the vibrator powers high-wattage test
equipment.

SECTION IV
OPERATION

9. OPERATION.

After the vibrator pack has been installed as described in sec-
tion II, put it into operation by following the procedure below :

a. 6-volt Input. (1) INPUT SWITCH SW2. Using a screwdriver,

turn input switch SW2 to the left, until the groove points to the
6VDC mark on the panel.
(2) POWER OUTPUT SWITCH SW3. Use a screwdriver to turn
output switch SW3 to the 15-watt position if low-wattage output
is required, or to the 50-watt position if more than 15 watts out-
put is required. Turn the output switch to the 50-watt position
when power is supplied to Tube Tester I-177.
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(3) ON-OFF SWITCH SW1. To start Vibrator Pack PP-68/U
throw ON-OFF switch SW1 to ON. To stop the vibrator pack,
throw the switch to OFF. .

CAUTION: When Vibrator Pack PP-68/U is not in use,
always throw ON-OFF switch SW1 to OFF position to
prevent unnecessary drain on the battery.

b. 12-volt Input. Using a screwdriver, turn the input switch to
the right, until the groove points to the 12VDC mark on the panel.
Proceed as in subparagraph a(2) and (3) above.

CAUTION: If input switch SW2 is set at 12VDC and a
6-volt battery is used, there will be no vibrator action. If
the input switch is set at 6VDC and a 12-volt battery is
used, the fuse will burn out.

SECTION V
EQUIPMENT PERFORMANCE CHECK LIST

10. PURPOSE AND USE OF CHECK LIST.

a. General. The equipment performance check list (par. 11) will
help the operator to determine whether Vibrator Pack PP-68/U
is functioning properly. The check list gives the item to be
checked, the conditions under which the item is checked, the
normal indications of correct operation, and the corrective meas-
ures that the operator can taKe. Items 1 to 5 are checked before
starting, item 6 when starting, items 7 and 8 during operation,
and item 9 when stopping.

b. Action or Condiiion. For some items the information given in
the action or condition column consists of the settings of switches
under which the item is to be checked. For other items it repre-
sents an action that must be taken in order to check the normal
indication given in the normal indication column.

c. Normal Indications. The normal indications listed include the
visible and audible signs that the operator will perceive when he
checks the items. If the indications are not normal, the operator
should apply the recommended corrective measures.

d. Corrective Measures. The corrective measures listed are those
that the operator can make without turning the equipment in for
repairs. If the equipment is completely inoperative or if the recom-
mended corrective measures do not yield results, trouble shooting
must be done by a qualified repairman.










PART THREE
PREVENTIVE MAINTENANCE

SECTION VI
PREVENTIVE MAINTENANCE TECHNIQUES

12. MEANING OF PREVENTIVE MAINTENANCE.

Preventive maintenance is a systematic series of operations per-
formed at regular intervals on equipment, when turned off, to
eliminate major break-downs and unwanted interruptions in serv-
ice, and to keep the equipment operating at top efficiency. To
understand what is meant by preventive maintenance, it is neces-
sary to distinguish between preventive maintenance, trouble
shooting, and repair. The prime function of preventive mainte-
nance is to prevent break-downs and, therefore, the need for re-
pair. On the other hand, the prime function of trouble shooting
and repair is to locate and correct existing' defects. The import-
ance of preventive maintenance cannot be overestimated. The en-
tire system of radio communication depends upon each set being
on the air when it is needed and upon its operating efficiency.
It is vitally important that radio operators and repairmen main-
tain their radio sets and test equipment properly. -

NOTE: The operations in sections VI and VII are considered user
maintenance.

13. DESCRIPTION OF PREVENTIVE MAINTENANCE TECHNIQUES.

a. General. Most of the electrical parts used in Vibrator Pack
PP-68/U require routine preventive maintenance. Those requiring
maintenance differ in the amount and kind required. Because hit-
or-miss maintenance techniques cannot be applied, definite and
specific instructions are needed. This section of the manual con-
tains these specific instructions and serves as a guide for per-
sonnel assigned to perform the six basic maintenance operations
namely: Feel, Inspect, Tighten, Clean, Adjust, and Lubricate.
Throughout this manual the letter system for the six operations
will be as follows:

F—Feel.
I —Inspect.
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T—Tighten.
C—Clean.
A—Adjust.
L—Lubricate.

The first two operations establish the need for the other four.
The selection of operations is based on a general knowledge of
field needs. For example, the dust encountered on dirt roads dur-
ing cross-country travel filters into the equipment no matter how
much care is taken to prevent it. Rapid changes in weather (such
as heavy rain followed by blistering heat), excessive dampness,
snow, and ice tend to cause corrosion of exposed surfaces and
parts. Without frequent inspections and the necessary perform-
ance of tightening, cleaning, and lubricating operations, equip-
ment becomes undependable and subject to break-down when it

is most needed.

b. Feel. The feel operation is used most often to check rotating
machinery, such as blower motors, drive motors, etec., and to de-
termine if electrical connections, bushings, etc., are overheated.
Feeling indicates the need for lubrication or the existence of simi-
lar types of defects requiring correction. The maintenance man
must become familiar with the normal operating temperatures of
motors, ete., in order to recognize signs of overheating.

NOTE: It is important that the feel operation be performed as soon as
possible after shut-down and always before any other maintenance
is done.

c. Inspect. Inspection is the most important operation in the
preventive maintenance program. A careless observer will over-
look the evidences of minor trouble. Although these defects may
not interfere with the performance of the equipment, valuable
time and effort can be saved if they are corrected before they
lead to major break-downs. Make every effort to become thorough-
ly familiar with the indications of normal functioning, in order to
be able to recognize the signs of a defective set. Inspection con-
sists of carefully observing all parts of the equipment, noticing
their color, placement, state of cleanliness, etec.

Inspect for the following conditions:

(1) Overheating, as indicated by discoloration, blistering, or bulg-
ing of the parts or surface of the container; leakage of insulating
compounds; and oxidation of metal contact surfaces.

(2) Placement, by observing that all leads and cabling are in
their original positions.
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SECTION IX .
MOISTUREPROOFING AND FUNGIPROOFING

21. PROBLEMS ENCOUNTERED.

The operation of Signal Corps equipment in tropical areas where
temperature and relative humidity are extremely high requires
special attention. The following items represent problems which
may be encountered in operation:

a. Resistors, capacitors, coils, chokes, transformer windings,
ete., fail.

b. Electrolytic action takes place in resistors, coils, chokes,
transformer windings, etc., causing eventual break-down.

c. Hook-up wire and cable insulation break down. Fungus
growth accelerates deterioration.

d. Moisture forms electrical leakage paths on terminal boards
and insulating strips.

22. TREATMENT.

_ A moistureproofing and fungiproofing treatment has been de-
vised which if properly applied provides a reasonable degree of
protection against fungi, insects, corrosion, salt spray, and mois-
ture. The treatment involves the use of a moisture- and fungi-
resistant varnish applied with a spray gun or brush. Refer to
TB SIG 13, Moistureproofing and Fungiproofing Signal Corps
Equipment, for a detailed description of the varnish-spray method
of moistureproofing and fungiproofing and the supplies and equip-
ment required in this treatment.

CAUTION: Varnish spray may have toxic effects if in-
haled. To avoid inhaling spray, use respirator if available;
otherwise, fasten cheesecloth or other cloth material over
nose and mouth. :

23. STEP-BY-STEP INSTRUCTIONS FOR TREATING VIBRATOR
PACK PP-68/U.

a. Preparation. Make all repairs and adjustments necessary for
the proper operation of the vibrator pack.

b. Disassembly.
(1) Disconnect the battery clips from the storage battery.
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PART FIVE
REPAIR INSTRUCTIONS

NOTE: Failure or unsatisfactory performance of equipment used by
Army Ground Forces and Army Service Forces will be reported on
W.D., A.G.O. Form No. 468 (Unsatisfactory Equipment Report). For
particular see paragraph 33. If Form No. 468 is not available, see TM
38-250. Failure or unsatisfactory performance of equipment used by
Army Air Forces will be reported on Army Air Forces Form No. 54
(unsatisfactory report).

SECTION X

THEORY OF EQUIPMENT

24. GENERAL.

Vibrator Pack PP-68/U converts 6- or 12-volt direct current
into 110-volt, 60-cycle alternating current by using a vibrator and
a transformer. The vibrator changes steady direct current into
pulsating direct current. The transformer action then changes
the pulsating direct current into an alternating current. Contact
points on the vibrating reed in the vibrator unit automatically
and rapidly reverse the direction of current flow, producing a
pulsating direct current through the transformer primary. This
fast changing current in the primary produces the alternating-
current output. The theory of operation of the vibrator pack is
divided into a study of the input circuit, and a study of the
output circuit.

25. INPUT CIRCUIT (fig. 5).
The input circuit consists of the vibrator, tapped primary of

transformer T, input switch SW2, ON-OFF switch SW1, fuse F,

capacitor C1, vibrator coil series resistor R1, resistor R2, capacitor
C2, and the 6- or 12-volt storage battery. :

a. Vibrator Unit. Although the vibrator unit is a synchronous
type, it is operated as a nonsynchronous vibrator by wiring to-
gether the two metal contact points found on each side of the
vibrating reed. The vibrator actuating coil L (fig. 6) is energized
by battery current from a circuit completed through the single
contact on the vibrating reed. When the energized coil L pulls
the vibrating reed toward it, the energizing circuit is broken. The
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b. Transformer Primary. The transformer primary is center-
tapped to permit reversal of pulsating direct current flow. Each
half of the center-tapped primary is tapped again, so that all of
the winding may be used for 12-volt operation, or only half for
6-volt operation.

c. Input Switch SW2. Input switch SW2 is a triple-pole, double-
throw rotary switch which serves two purposes. It connects half
of the total primary turns in the circuit for 6-volt operation, and
all primary turns in the circuit for 12-volt operation. This switch
also places the vibrator coil series resistor R1 in series with
vibrator coil L to drop the coil voltage to 6 volts during 12-volt -
operation, and disconnects the resistor from the circuit during
6-volt operation.

d. ON-OFF Switch SW1. ON-OFF switch SW1 is the main power
switch for the vibrator unit. It connects the battery to the vibra-
tor pack primary circuit when it is closed, and disconnects the
battery when it is open. It is a single-pole, single-throw toggle
switch.

e. Fuse F. Fuse F is a 15-ampere, 250-volt primary circuit fuse
which protects the equipment against short circuits and overloads.

f. Capacitor C1. Capacitor C1 is a 0.25-mf capacitor across the
battery. It prevents interference known as “yibrator hash” from
being radiated by the battery leads.

g. Resistor R1. Resistor R1 is a 10-ohm, 10-watt, wire-wound
resistor which is switched in series with the vibrator actuating
coil 1L in order to decrease the voltage across coil L to 6 volts dur-
ing 12-volt operation. It is disconnected from the circuit by input
switech SW2 during 6-volt operation.

h. Resistor R2 and Capacitor C2. Resistor R2 is a 10-ohm 14-watt
resistor, and capacitor C2 is a 0.5-mf, 400-volt paper capacitor.
Together they form a filter which quenches the arc caused by the
opening of the vibrator actuating point.

26. STEP-BY-STEP ANALYSIS OF INPUT CIRCUIT.

a. Vibrator Actuating Circuit. When ON-OFF switch SW1 is
thrown to the ON position, current from the 12-volt battery flows
through this switch, through resistor R1, through one arm of
input switch SW2, through vibrator actuating coil L, through the
single contact of the vibrator reed, through fuse F, and back to
the battery. Resistor R1 reduces the voltage across the coil to
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6 volts. (When a 6-volt battery is used, resistor R1 is eliminated
from this series circuit.)

b. Transformer Primary Circuit. The iﬁput circuit to the primary
of transformer T is a separate input circuit in parallel with the
vibrator actuating circuit discussed in subparagraph a above.

(1) FIRST HALF-CYCLE (fig. 7). On the first half-cycle, with
the vibrator reed in the lower position, current flows from the
12-volt battery through ON-OFF switch SW1 to the center-tap
of the primary of transformer T, through the lower half of the
primary, through one arm of input switch SW2, through the
lower set of double contacts to the vibrator reed, through the
reed, and through fuse F back to the battery. (When a 6-volt
battery is used, the arm of input switch SW2 is in such position
that it halves the number of transformer primary turns in the
circuit, and makes use of only part of the lower half of the
primary.)

sSw2

SWI
F--4
1S AMP gy OR 12V
VL |

NOTE: ct Mo 25mr
T—L IS NEW SYMBOL FOR
FIXED CAPACITOR. TLI17443

Figure 7. Functional diagram of vibrator, first half-cycle.

(2) SECOND HALF-CYCLE (fig. 8). On the second half-cycle
the circuit is similar to that of the first half-cycle except that the
vibrating reed is in the upper position, and the upper windings
of the transformer primary are in the circuit instead of the lower
windings. It will be noted that this reverses the direction of cur-
rent flow through the primary.
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c. Output Receptacle SO. Output receptacle SO is a female-con-
tact receptacle into which the ordinary line cord plug of a-c
operated test equipment may be plugged.

28. ANALYSIS OF OUTPUT CIRCUIT (fg. 9).

Interrupted direct current, flowing first in one direction in one
half of the transformer primary, then in the opposite direction in
the other half of the transformer primary, produces alternating
magnetic flux in the transformer core. This alternating flux in the
core produces an alternating voltage in the secondary winding of
the transformer. Buffer capacitor C3 determines how the magnet-
ic flux in the transformer core decays when the primary circuit
is opened by the vibrator. This capacitor prevents extreme peak
voltage in the secondary. -

SECTION XI
TROUBLE SHOOTING

29. GENERAL.

Trouble shooting in Vibrator Pack PP-68/U will consist large-
ly of making continuity checks, resistance measurements, and
voltage measurements. The circuit is simple and there are few
parts likely to give trouble. The vibrator unit, a possible source
of trouble, may be replaced quickly and easily.

30. 'TEST EQUIPMENT.

Recommended test equipment includes basic components of Test
Set I-56-K such as Test Unit I-176 and Voltohmmeter I-166. Test
Unit I-176 can be used for measuring the a-c voltages and d-c
volta‘ges present as well as the resistance readings for Vibrator
Pack PP-68/U. However, any test equipment available to the
repairman may be used provided the ranges cover the voltage and
resistance values shown in the test tables in this manual.

31. CIRCUIT TESTING.

a. Voltage Checks. Connect the vibrator pack to a 6-volt stor-
age battery by securing the battery clips to the battery terminals.
Disconnect the test equipment a-c input plug from the vibrator
pack output receptacle SO. Throw input switch SW2 to the 6-volt
position, output switch SW3 to the 50-watt position, and the ON-
OFF switch to ON. Refer to figure 10. The following point-to-point;
voltages should be measured:

23
















WAR DEPARTMENT
UNSATISFACTORY EQUIPMENT REPORT

(Technical service)

FOR 5|qna.l Co’LPS

m-rmm.. l 'S Ma.q44-

FROM {Organization)

NEw umb, C..T_

579 Sz&.ﬁﬁmm Co.

HP‘M(?MIOI

Sianal OfHeor  Rhuy
NoMENcuvun:Q he! COMPLETE MAJOR ITEM
Reea ‘Hen . BC-1000-A Mam -Pack

U.S. A. REG. NO.

+Fhilco Coxp-

SERIAL NO.

Ondwe No. 10185 -Phila. - 44

1619

DATE RECEIVED

2 Feb \g44

EQUIPMENT WITH. WHICH USED (IF APPLICABLE)

SCR - 300-H

NOMENCLATURE OF DEFECTIVE COMPONENT

AN-130-R_No.2R275- 130-8 | 2 Sechion, 33" Flaxble tubing nean buse,

Philco CO’LP-

14 Pl 44

LENGTH OF SERVICE

DATE OF INITIAL TROUBLE TOTAL PERIOD OF OPERATION BEFORE FAILURE (FILL N WHERE APPLICABLE)

18 F<. 44 VEARS MONTHS DAYS HOURS MILES ROUNDS
TOTAL  YEARS  MONTHS  DAYS e
T™E o | Mo. — — 4 20 hns Opvxcdrmq s

DESCRIPTION OF TROUBLE AND PROBABLE CAUSE

GIVE TYPE OF FAILURE. ELECTRICAL,

. MATERIAL, DESIGN

ana,\ps bodeslite shell ot brse of Rwtenna

UNUSUAL SERVICE CONDITIONS

GIVE BRIEF DESCRIPTION

= mporatunes lcuu

ow=nage 14°

TRAINING OR SKILL OF USIN¢ RSONNEL (CWECK ONE)

FAIR et GOOOD

DESCRIPTION OF ANY REMEDIAL ACTION TAKEN

Can e chamqging e o/wai of Hutomno =

B less Bt vwsu,\o:ha»\ oo low epvwd’mq +emperaiones

18T IND.

ORIGINATING OFFICER

OFFICE STATION DATE

“EH Moleowds.

(Technical service)

TO CHIEF S\qno.\ OH\\cm._ \Do,shvwﬂv\q 25 D

M E. A MALCOMB

RANK AND TITLE

Ca,gf‘.‘ Sh 9 2
579 Su;?cpom Co.
INSTRUCTIONS
in all cases fo &1l all blank spaces

1. It is imperatve that the Chiel of Technical Service concerned bo advised
gt ibe eorliedt practicol momest { any constructional,. design, or operational
Gefect in materiel. This form is designed to facilitate such Teports and fo provide
a umlum\ ‘method of submitting the required

This form will be used for reporting mauunumnn. design, or aperational
S matenicl with a view lo improving and correctag suc defects, and for
use 1. ‘recommending modlhcnhons of maten

THis G A otobe el fos vpoﬂi-v!n‘lnn\s tsolated material defects ov
munmns e et sesuiing, trom Jair wear-and-tear or occidental damage

the teplacement, repair, or the scuc of parls and oquipment. It does not
uphm evenily Guthorired oporatonal or perormance records.

4. Reports of mnlhmcllnnx and accidents involving ammunition will ‘coatinuc
1o be sibmitted as directed in the mannes described 1 AR 750-10 (Change

No. 3).
W.D., A. . Forin No. 68
Dewmber 1943

Figure 12. Sample War Department

28

5 1t will mot be practicable or desyrable
o the report. However, the teport sbould be o3 cemplete as possible i order
expedite necessary co Addihonal
Tronded for in the blask o Nrm. sho
Fhotagrapb, shetches or alher » llustrative matenal are highly desirable.
hen cases anise, whore it is necessary fo communicate with o chief of
"c'nc» in order to assure safety to penun![ ious means of com.
municaton-are authorized.  This form TRamid’ be wecd To confitm Teports made
by morc expeditious m
e ol be imade aut by asing or serviec organirations and forwaided
in duplicate through commaad channcls lo The chiet of techaical service. The
atice of the ehict o techaical service seceviag the regort will forwald an informa
Vion copy to the Commandin orces or Army
D S apriicapie, and to the Comm " sy Scawsce Forocs.
e hklorm wall be determingd by the using or service froops.

TL14114

uld be submittad az

Unsatisfactory Equipment Report.



















