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SUMMA RY.

This  r epor t  p r e sen t s  the r e s u l t s  of all w o r k  p e r f o r m e d  in the ~~~~~~~ :V a b r ~-

cation , a s se mb l y and test  of a high face  p r e s s u r e , bu lk head type w a s 5 
~~~~~~m-

pacting system.

The purpose of this project was to develop a mess hail was te  hand l ing
sys tem that  would:

- Process  all waste generated in the kitchen and the mess  hail , inc luding
packaging material  (g lass , cra te s , metal  containers , c a rdboa rd , e t , ’ .
animal and vegetable waste , paper , plast ic , e tc.

- Process this waste in a san i ta ry  and ef f ic ien t  manner , at  the ra te  of 600
lbs. per hour.

- Improve upon the c u r r e n t  methods of scu lle ry  and mess  hail  han dl ing .
- Improve appearance of scu lle ry  and mess  hail.
- Reduce the volume of generated waste  to improve subsequent  disp~~sal.

Minimum volume reduct ion required is 4 : 1.

The system developed unde r this contract  consis ts  of a compact ing  un~ t a ’
one or more mating,  cas tered containers , tha t receive the compacted \ V J

slugs withou t manual handling . The containers  are designed to i r t e r fa c e
with rear- loading packe r bod y garbage t rucks , which pick up the c o n t a i f l e r
and automatically t ransfer  the waste to the t ruck .

Direct  human contact with the waste ceases  when the waste  is depos i t ed
in the compactor hopper .

Vermin , insect and odors are controlled b y the use of an ozone gene~’a t ~ ng
purif y in g unit. The low concentrat ion ozone is piped into the conta tne r
where it des t roys  the odor causing bac ter i a which  a t t r a c t  v e r m i n  and in s c~~

Volume reduction of 8 : I has been obtained b y using a high compact ion
force  (300 lbs. /sq . inch; 46 . 000 lbs. total ram force ) .  In add i t i on , t h i s
hi gh force is used to squeeze out liquids. Integral d ra in  pans ~ c l i € c t
s l u r ry  and liquids for disposal into floor drains.

The unit is designed to withstand complete repeated washdown s .  Side p an t L’.
are r eadi l y (no tooling required)  removable , faci l i ta t ing m a i n t e n a n c e  and
cleaning.

The unit is desi gn ed fo r bo th out door and indoor usa ge and wdl  L p ~. ’ at ’  n

tempera ture  range f rom -10 degrees to 1Z5 degrees  F.

I
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Operation of the unit can be either manual or automatic. Safety interlocks
are incorporated to eliminate personnel and equipment hazards. Safety
dev ices are des igned to prevent tampering.

The acceptance test showed that the unit efficientl y met and exceeded the
de si gn c r i t e r i a .  Volume reduction of over 8:1 exceeded the minimum 4:1
requirement, and liquids and slurry were eliminated from the waste. A
dense dry mass was created b y the hi g h compaction fo rces .  The equipment
functioned without breakdown and accepted and processed the prescr ibed
combination of , and individual types of waste.

V V~~ 
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PREFAC E

Compaction is a technique which could lead to substantial im-
provemen ts and labor savings in waste handling in Mili~tary D in ing
Facili ties. This effort represents an attempt to compact most

• ki tchen and dining hall waste with a relatively hi gh l i qu id
con tent .

This work was performed under Project No. 1T762724AH99 , Food
T e c h n o l o g y ,  Tech Area AH99C , Food Service Technology, Techn ica l
Effort AH99CA , Studies in Garrison and Field Food Service
Equipmen t , Requiremen t ‘No. USA 3~ 6, Design and Fabrica tion of
Waste Disposal Unit . Messrs. J . Nib i  and L . Harlow were the
Projec t Officer and Alternate Project Officer , respec tively,
for the U.S. Army Natick Res ~ Dev Command formerly U.S. Army
Natick Laboratories.
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WASTE DISPOSAL UNIT DESIGN , FABRICAT I ON ~ TEST

TECHNICAL REPORT

Current Waste Handl ing Prac tices

In general , mess hai l  waste and k it chen ref use are currently collected in
32 gallon cans . Ful l cans are carried outside and dumped in to either lar ger
containers which are emptied by outside garbage contractors , or taken to
on-base incinerators . The repeated handling of cans , carts, doll ies , etc.,
as well as the continuously requ ired washdowns of cans and scullery area
to maintain sanitary conditions are wasteful of manpower and materials.

...__a_ •

-~~~~~~~~~ -

-I-’

~~

FIG. 1 COMPACTOR/CONTAINER ASSEMBLY

I IIs,

-./

FIG. 2 COMPACTOR/CONTAINER ASSEMBLY V
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System Selection

The improvement of waste handling can be achieved b y a var ie ty  of p roces ses ,
used either sing ly or in combination. Among the methods available and con-
sidered a re :

a) Incineration
b) Grinding or shredding
C) Pulping
d) Deh ydrating
e) Compaction - all varieties

During the proposal phase of this  p rogram these methods were evaluated
agains t  the following c r i t e r i a :

1 - Volume reduction & p rocess ing  rate  capab ilitie s
2 - Ease of use
3 - Ease of operation - Personnel skill level requirements.
4 - Operational manpower requirements
5 - Operational safety
6 - Indoor/outdoor usage
7 - Set-up requirements
8 - Interfacing with scullery/ k itchen/rne ss  hail and 3ubsequent handl ing of

reduced waste
9 - Energy  u sage

V 10 - Equipment simplici ty  and compactness
i i  - Spares requirements
12 - Pollution - Noise, smoke
13 - Sanitation & Cleanability
14 - Ease of Maintenance
1 5 - Maintenance skill level requirements

Evaluation of these factors resulted in the development of a waste handling
system consisting of a high pressure bulkhead type compactor and cas tered
containers which mate with the compactor and automatically rece ive com-
pacted waste slugs. The containers are so designed as to interface with
rear  loading garbage packe r trucks which mechanicall y unload the container.

Selected System Considerations

In reducing the basic requirements to a workable system , additional para-
mete rs  were considered in the desi gn of the unit, Included were the
following:

- Volume of thru-put
- Actual reduction 8
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- Force r equ i r emen t s
- Containe r s ize
- Number  of containers
- A ccess  to co mp acto r
- Method of input
- Locat ion of com pactor

Volume of thru -put.

In order to determine the volume of thru-put  it was required to develop value s
for the densit ies of the variou s elements  that make-up  the input waste .  The
mix of these element s were  provided b y Nat ick Labo r a tor ie s in the s t a t emen t
of work and are  reflected in second and third  column of Table I. Using
standard densities for the variou s components of the waste mix , input volume
and overall densi t ies  were developed . Input volume , as shown, w ould be
approximately 192 cubic feet  per hour.

Actual  Reduction

Compaction ratios can va ry  f rom 1:1 for  wood to over 10:1 for plastic or
paper cups , containers and certain cans.

Given the mix shown in Table I an average  theoret ical  volume reduction of
8:1 is shown.

As far  as weight  output is concerned , the tab le makes no allowance f or
V draining off liquids that are squeezed out in the compaction process .  If it

is assumed that 3O~~ of liquids in the item I cate gor y  is eliminated , the
output is reduced b y . 7(300)( .  3) = 63 lbs.  to approximatel y 540 lbs. per hour.
In addi t ion , the compacted output volume is reduced somewhat.

Force Requirements

The selection of a suitable ram size and force  was based upon some p re -  V

limina r y tes t ing done at our faci l i ty and on work done b y others.  It was
determined that the force  required to buckle a No. 10 can is about 2 , 300 lbs.
Other factors  corning into play are  the forces  required to shear cans , wood ,
strapping and other items protruding from the charg ing chamber into the
hopper.

The selection of a 13 1/2 inch ram and 300 psi r am face pressure  was based
upon the above , as well as practical  consideration. Size of charg ing
chamber , which should be as large as possible in order to accept whole
small boxes , ca ns , etc. , was traded off against  the la rges t  practical motor
size to develop the desired ram pressu re .  Theoretical indications were
that this size ram operating with this p r e s su re  could produce an average
output density of 50 lbs. per cubic foot; i ri fering an overall compaction ra t io
of 16:1 (see Table I).

9
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Container Size.

The following considerations were evaluated determining container size.
1) The maximum wei ght one person could handle in a c a s t e r e d  conta iner

assuming 6 inch diameter wheels.
2) Maximum container size that can be used indoors (~~ or passage widths).
3) Process ing rate and rate of coi~tainer changes.

Based upon actual  tests performed with the selected conta iners  it was
f ou nd tha t weight and size (doorways) are l imiting f ac to r s .  A one cub ic
yard container , loaded with 1, 500 lbs. is about the l imit  one man can
handle on a macadam (parking lot type) surface.  V

This  weight maximum would require  a container interchange eve ry  2 1/2
hours , at the desired thruput  rate of 600 lbs. per hour.  However , wi t h the
average compaction ratio of 8:1 assumed in Table I the container (2 7 cubic
feet) will fill up in sli ghtl y over one hour (last column Table I). Theo-

V retical. indications were  that a hi gher overall compaction rat io thru  8: 1
could be obtained. This would resul t  in a smaller volume of c ompacted V

waste than the 23. 7 cIt. indicated in Table I, increasing the time between
container exchange as dictated b y volume considerat ions.

Container exchange intervals  dictated b y volume limitations would approach
the interval  based upon wei ght l imitation.

Based upon the abovt a one-cubic yard container was selected as being the
9 optimum size. -

Number of Containers .

The number of containers required with each compactor is determined b y
two fac tors :

V 

1) Processing rate required at any par t icular  location.
2) Rate of pick-up by local ga rbage haulers .

Access  to Compactor .

The last three items , Access to Compactor , Method of Input , Location of
Compactor , listed initiall y in this section are  related. Figures  3, 4 and
5 show alternate arrangements for compactor locations and loading methods.
The unit provided is shown in f igures  1 and ~~ .

11
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Detailed System Description.

The was te  handling system consis ts  of two components , the co rnp a c t~V r  and
th e conta iner .

The compactor  is 95 1 /2”  long b y 37 1/2  inches  wide b y 51 i n c l i c s  hi g h ,
measu red  to the r im of the hopper.

The compactor  consis ts  of the following main  cornpon et  ~ V~~ (~~I~ç~~~ in  I : ‘-~ 
-;

- Base f r a m e
- Compact ion and rece iv ing  chamber

4 - Hopper a nd l id
- Compaction Ram & h ydr a ulic ac tua tor
- Gate assembl y
- H ydraulic power pack assembl y
- Control box
- Sheet metal covers
- Drain  pans

V The base f rame  is constructed f rom s t ruc tura l  tubing e lements .  A l l  V c b V  i

components a re  closed excluding en t ry  of forei gn mater ia l .  All c o m p  - ‘-a ”
are laid out to facilitate washdown,

The compaction and receiving chamber weidment , the hopper and the compac-
tion ram are supported on the base b y four legs. The h ydrau l ic  powe r pack
assembly is packag ed be low the r e t r a cte d r am and the h ydrau lic r e s e r v oir  i ’~
located below the compaction chamber .  The control box housing the r e l a y s ,
ti m ers , etc. is located on the side , allowing for access  when requ i red . The
pushbutton panel is located on top of the control panel at a level convenient .
for operation.

The gate assembl y is mounted in f ront  of the compaction chamber .  It con-
sists  of a h ydraulical l y ra i sed / lowered  bulkhead plate , in ter locking hmi
switches , the container in ter fac ing  snout and appropriate  guards .

Dra in pans a re  mounted below the compaction chamber and at a lower ~e’vc i ,
below the gate.  The upper drain pan extends to the rear  beyond the c orn -
paction chamber in orde r to receive  any liquids or s l u r r y  that is wip ed b a c k
b y the re t rac t ing  ram. The upper dra in  pan d ischarges  into the Lwe’-
dra in  pan. The lower drain pan in turn  has a nipple f or connec t ion  t~ a
floor drain,  The lower drain pan is confi gured to catch liq uids tha t  a r c -
squeezed out b y the bulkhead door .

The containe r consis ts  of a one cubic ya rd  sheet  meta l  box . M o b i l i t y  i~
achieved by means of roller bear ing  c a s t e r s , two r i g id and two s w;v c ~ w.  ‘h
6- inch  diamete r wheels .  On one side , the conta iner  is equi pp ed ~ - ‘h
covered receptacle .  The cover is hinged downward. The r e c c p t i I V l t  n a”
wi th  the snout on the conta iner .  A ri gid connect ion be twe en  c o n t a i n e r  a i - - -l
compacto r is  obta ined b y la tch ing  component s mounted  on ~he ma ’ ~Z n i ’ •

Is 
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Two hinged lids cover the container .  The lid closest to the compactor is
equipped wi th  the input flange for mating with the deodorize r flexible hose,
Lids have been r igidized to avoid dis tor t ion in use .  The container is
desi gned with f ea tu res  for in ter facing with rear  loading packer t rucks .

Tes t s  have shown that a container loaded with 1, 600 lbs. can be moved b y
one man on a maca dam , sli ghtl y sloping su r face .  Movement on a smooth
floor is considerabl y easier .

Detailed Theory  of Operation.

The unit will function in eithe r an automatic or manual  cycle mode ,

In the automatic mode , selec ted b y the appropriate  mode selector switch ,
the unit will automatically pe r fo rm multiple compaction cycles and ejection
of a full size slug. The onl y requi rement  is that the operator initiates the
s tar t  button each time the hopper has been charged.  Also the operator has

V to initiate the ejection cycle.

T o fac i litate comprehension of th e detailed descr ipt ion , it i s su gg es ted
that the reader consults the H ydraulic Schematic (dwg. 6-1-560 1) and
Electr ical  Schematic (6 - 1 -5602)  which have been included in this  report .

To charge the hopper , the operator releases the hopper latch and opens the

V 
lid. The lid is counterbalanced to remain open in any desired position. A
limit switch , covered to prevent tampering,  is incorporated in the lid hinge
area .  This switch LS7 drawing 6-1-5602 is a safe ty  inte rlock. In the
open lid position all machine functions are  interrupted.

Af te r  filling the hopper , the lid is closed and the “ star t ” button is pushed.
• This s tar ts  the motor , and af ter  a dela y the ram will t r ave l  f o r w a r d  push-

ing the waste into the compaction chamber .  (See st.p 1, Operat ional
Sequence Chart  on drawing 6- 1-5601).  The delay is b uilt in to allow motor
to come up to speed.

The ram will initiall y move at hig h speed , since little force  is r equ i r ed  in
the initial part  of the stroke . Thi s is accomplished b y u s in g the outpu ts of
bot h pumps. When the ram reaches the end of the cha rg ing  chamber , it
will shear off anything protruding upward into the hopper a rea .  This  shear-
ing is accomplished b y hardened teeth on the upper  ed ge of the r am.

A hardened counter shear blade is mounted on the upper fo r w a r d  edge of
the charg ing chamber.  Depending upon the shear  force required,  the r am
speed may change to low . If the force required exceeds the setting of
pressure  switch 2 (PS2 , 6- 1-5601)  the si gnal f rom this  switch will  ac t iva te
the solenoid of relief valve RVZ , unloading pump PF2 . Note - should
fa i lure  occur in PSZ , unloading of pump PF2 will occur  via the spr ing
loaded relief valve in the RV2 package.  The ram will continue its t r a v e l  

- -- — ~~~~~~~ - - -  — - --
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at a lower speed, but with full ram fo rce  avai lable  (output  f r o m  pump P FI
onl y) .  Af ter  shear ing ,  if the force requirement reduces to a pressure below
450 psi , ram t ravel  will resume full speed. The ram will t ravel  to wi th in
a few inches of the bulkhead gate.

The travel limit is determined b y the location of l imit  switch 3. This
switch , ph ysicall y mounted above one r am/suppor t  beam , and schematically
s hown on 6-1-560 1 , is located such that  the ram teeth do not contact the V

closed bulkhead door. A welded stop prevents  this switch f rom being
adjus ted beyond the safe point . V

In the f i r s t  s t roke of the ram , it is not likel y that full r am p r e s s u r e  is
always obtained. Upon act ivat ion of LS3, the ram will full y re t rac t , at full
speed , and any waste still in the hopper will fall into the charg ing area.  At
full  ret rac t ion LS1 is tripped , which will initiate , automatically, t he next
fo rward  ram stroke. The cycl ing will continue until hopper is theoret ical l y
empty.  This is regulated b y an adjustable t imer.  (TR-1 , 0- 160 seconds).
Since the theoret ical  volume of hopper and charg ing chamber a r e known , as
well as the total cycle time , th is ti mer has be en set at 120 second s, to
theoreticall y c lear  the hopper ,

Operating experience with type and mix of wastes  processed at a pa r c ’cular
location will show whether  the t imer  setting should be increased or de-
creased.  (For adjustments  see “Trouble Shooting Electric Controls ”), The
setting of 120 seconds was determined b y adding 2 second dwell t imer
setting to the actual  no-load cycle time (extend and ret rac t )  of the ram , 20
seconds. The 120 seconds setting allows the ram to make 6 comple te cyc les
to clear the hopper. Note however , that the hopper lid can be opened at any
time during cycling in order to add wastes.  All motion will stop, t imer TR 1
is reset  and operation can be resumed b y closing the lid and depress ing  the
s ta r t  but ton .

If the t imer has run out and LSI is tripped b y the r etracted ra m , the V

compaction cycling will stop and the motor will turn off. Even if the t imer V

t imes out during the cycle , the ram will continue its cycle until  it has  re-
turned to full y re tracted position (tr ipping LS1). As the slug builds up in
the compaction chamber , the ram will not reach LS3. Maximum force will
build up and the ram will exer t  full force (1950 psi , 46, 300 l b s . )  on the
waste  slug. This force can be maintained for a period up to 10 seconds
(adjustable t imer TRZ)  in order to achieve the squeezing out of l iquids. V r I f l s

t imer has been set for 2 seconds.

The swell feature  has been added for var ious  reasons.  For wet w a st e s  it
allows time to squeeze liquids out of the slug and dra in  away.  For both w e t
and dry  wastes , but part icularl y for the dry,  cardboard type w a s t e s , the —

mainta ined squeeze at full force  has a setting e f fec t , m i n i m i z i ng  sp r i n g h . t t k
upon re t rac t ion  of the ram.
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Liquids will pass by the wear ring behind the ram face , as well as out by the
recess at the bottom of the bulkhead door. Holes in the cha r Vg ij ngcchamber
bottom fu r the r  ass is t  drainage. The ram will re t rac t  as the t imer  TRZ runs
out. The above is depicted in steps 2 thru 5 of the Operational  Sequenc e
Char t .  (0. S. char t ) .

Repeated charg ing of the hopper , and repeated cycling will build up the slug
to a predetermined size which is determined by the location of LSZ. At the
time that LSZ is actuated and simultaneously the pressure  builds up to
maximum; or, if the pressure builds up to maximum before LS2 is tripped ,
a full size slug is obtained. (Step 6, 0. S. chart). At any other time , if
pres su re  builds up after  act ivation of LS2 , no full slug size was obtained ,
and compaction continues.

Upon reaching full slug size , the ram will re t rac t  2 inches , to relieve
p r e s s u r e  on the slug and bulkhead door . This is accomplished b y timing V

re lay TR3 which allows ram retraction for only about 2 inches (See Step 7 ,
0. S. Chart) .  At this point light “Compactor full ” comes on and a buzzer
sounds for a period of time equal to the “squeeze-out ” interval.  After
squeeze-out , buzzer , lig ht and motor will turn off.  V

The operator now initiates the ejection cycle b y pr ess ing the “ sta r t ” button.
The bulkhead gate is opened allowing passage of the slug . This is done b y
extending the h ydraulic gate cylinders , using onl y the FF1 pump. Solenoid
Valve DVI is activated , initiating the gate opening action (See step 8, 0. S.
char t).

When the gate is fully opened, LS5 is activated which now initiates the
ejection stroke of the ram. The ram will extend beyond the gate pushing the
slug into the mated container. Onl y the low pressure  high speed pump is
used , except when the override button is used. When the ram reaches LS4 ,
it will re t ract  at full speed (Steps 9 & 10 0. S. char t ).

The gate is automatically closed when the ram has full y retracted and trips V

LS1. At thi s point the motor may turn off or one or more compaction stroke s V

m a y  occur if TR . 1 has not timed out.

It may occasionally happen that the ram stalls during the ejection cycle.
This is caused mainl y b y wastes  protruding from the receiving chamber into
the hopper. The ram uses the high speed , low pressure  pump to eject , and
therefore  may not have enoug h force to shear the protruding material .
Should this happen , the operator should depress the “Override ” button
mounted on the side face of the control box . The hi gh pressure  pump is
cut into the ejection cycle temporarily, shearing the protruding mater ia l .
When the ram has entered the compaction chamber and tr ip s LSZ re lay
CR7 interupts the “Override ” pushbutton c i rcui t , switching the system back
to the low pressure  pump. Ejection continues using low p r e s s u r e  thu s
precluding damage to the container .  LS9 , ph ysicall y located just  before  LSI ,
rese ts  r e l ay  CR7 as the ram r et r a c t s .

-~~ ~~~~~~~~~~ VVVV V~~~~~~~V V~ --
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Each ejection is counted on counter in the control box . This counter can
be adjusted. Since each slug is approximately . 9cft. , a theoret ical l y full
container condition is reached after  30 ejections. -

The counter has been set for 25 ejections.

It should be noted that the one button “star t ” starts both the compaction and
ejec t ion c ycles , depending on slug size status. If no operator were present
when buzzer  and “Compactor ful l”  a re  on , the compactor will e ject  f i r s t
after  the start  button is pressed.  Should the operator open the hopper , he
will find the r am extended , immediatel y f lagg ing him that ejection is to
occur next. There  is no objection to charg ing the hopper at this point.

Note also that in the automatic mode , ejection cannot happen if no containe r
is mated with the compactor (LS8 interlock). The gate will not open ,
neither can any other compaction occur. Also , if the container is full  as
determined b y the ejection cycle countei , a container will have to be ex-
changed. The exchange of containers ( re lease and re-activation of LS8 )
rese ts  the counter and allow s ejection and normal subsequent operations to
continue.

Due to setting of t imer TR 1 , one or more compaction stroke s may occur
af ter  completion of ejection cycle , since t imer TR 1 may not have run out .
Thi s will clear the hopper of any waste that may have been left  when full
slug size was obtained.

In the manual mode , the motor has to be started and stopped separatel y.
The joyst ick on the control s panel operates the various machine funct ions
in sequence and in sing le steps. Moving the Joystick towards front  of the
machine will cause ran-i to extend , moving it towards rear will cause r am
retract ion.  Up opens the gate , down closes the gate . The ram cannot be
extended unless gate is open; the gate will not close unless ram is full y
re t racted.  An open hopper lid inactivates the joystick.  In the manual mode
the compactor u t i l izes  low pressure  for ram cycling and hi g h p r e s s u r e  for
gate cylinders onl y.

Accidental  activation of j dyst ick is prevented b y a bui l t - in  catch on the
joyst ick.  A ring on the joystick shaft  has to be pulled up before  joys t i ck
can be moved.

The joystick is spring centered. Any initiated ram or gate action will stop
if joyst ick is released at any time during the stroke . Note that the l imit
switches controlling ends of stroke ( ram , gate ) will not automatical l y re-
verse actions initiated b y the joystick. Ends of stroke of r am or gate can
be determined b y noise as hydraulic fluid is dumped over the relief valves.

Controls.

The control panel contains the following: (See Figure 6)
1 . Li ght - “Motor Run” - Green

V - - -- ~~~~~~~~~~ V~~~~~~~V~~~~~~~~~~~~~~~~ V~~-V V V V V V -V
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2. Light - “Container Full ” - Yellow
3. Light - “Compactor Full” - White
4. Light - “Heater On” - Yellow
5. L ight - “Oil Hot ” - Red
6. Pushbutton - “Motor Start ” - Green
7. Pushbutton - “Motor Stop ” - Red
8. Selector Switch - Automatic - Manual - Off
9. Selector Switch - Eject or Sing le (Stroke) - Continuous

10. Selector Switch - Deodorizer on - Off
11. Joyst ick - Forward - Ret rac t  - Open - Close
12. Pushbutton - “Override ” - Red

1. Li g ht - “Motor Run ” - This light will be lit when motor is running .
2 . Li ght - “Container Full” - Container full li ght illuminates when number

of ejection cycle s have reached the preset  amount on the counter.
This light will extinguish af ter  container exchange. V

3. Lig ht - “Compactor Full” - Compactor Full li ght comes on when full
size slug is obta ined. It extinguishes automatically af ter  motor
stops.

4. Lig ht - “Heater On ” - Heater On li gh t will come on when h ydrau lic fl uid
temperature is below 65 degrees  F. aP~ heater in the h ydraulic
reservoi r  is on. When fluid reache s a safe operating t empera tu re
the heater and light will turn off.
NOTE: When this light is on, an interlock prevents operation of

the compactor,
V 5. Light - “Oil Hot ” - Oil Hot light indicate s too high a hydraulic fluid

temperature (160 degrees F.). This condition will cause the
compactor to shu t down if in operation; or prevent s tar t -up if not
in use.

6. Pushbutton - “Motor Start ” - This pushbutton in the automatic mode
starts:  Compaction cycle and ejection cycle; in the manual mode
it s tarts  the motor onl y.

7. Pushbutton - “Motor Stop ” - The Motor Stop button stops the motor in
both modes. It acts  as an emergenc y stop in both modes. Activa-
tion of this button stop s all action immediately. C ycling will
continue upon restar t .

8. Mode Selector Switch - The switch selects operating mode. In the off
position the h ydraulic fluid heate r is still on the line. There  is
no necessi ty  to turn the selector switch to “off ” as the motor stops
upon cycle completion. It is suggested that this position be used V

onl y for extended shut down periods if deodorizer output is not
required.

9. Selector Switch - Eject , Single - Continuous
In the automatic mode this switch is turned to “continu ou s ” and
all actions are as descr ibed before .  Turning the switch to E jec t -
Single will resul t  in onl y one compaction stroke afte r hopper lid
closing and pushing the s ta rt  button , in eff ect  over r i din g TR 1.
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When a full slug size is reached , with the switch on Eject-Single ,
the slug is ejected b y pushing the start  button , as described before.
However , upon completion of ejection cycle the ram will retract
and stop, rather than resume compaction cycling as a funct ion of
time remaining on TR 1.
NOTE: In the manual mode this switch has to be on “con tin u ous ”.

10. Deodorizer - Continuou s - On - Off
Thi s switch turns the deodorizing unit on or off.  Note that
turning the mode selector switch to “off”  will turn the deodorizer
off . The deodorizer can be left on continuously b y keep ing Mode
Selector Switch on Automatic or Manual and leaving the deodorizer
selector switch “on” .

11. Joyst ick - Described before .

4
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E q u i p m e n t  Se t -U p

The system can be opera ted  indoors  or o u t d o o r s. Li set & n , t d ~~t 5 , i t

sug ge sted t ha t , as a minim um , a roof i s  e re c ted to protect t h e  ma c-h ~ne

fr o m  h e a v y  snow a c c u m ula ti o n s .

V 1• he h y d r a u l i c  r e s e r v o i r  h e a te r  is the  rn io s tat ica l l  y c o j i t  i o i l ed  a nd  it
heat the oil it  a m b i e n t  t e m p e ra t u r e  f a l ls  be low ~“ degree s  V .

It the  u n i t  is set u p in a re a s , ei t h e r  indoors  or outdoors , w h e re  the  ar n b i e i i t
tem p e r a t u r e s  exceed 125 degrees  F. • a two-ho ur  continuou s duty cycle m a y
cause  the hydraulic fluid to overheat (1 t~0 degrees F. indic.t ted b y ‘‘1-lot Oi l ’ ’
li g h t ) .  It m a y  then  be requi red  to add a cool ing  coil  ( w a te r  oolmg) to the

h yd r a u l i c  r e s e r v o i r .  Provisions (pipe tapped b o s s e s )  have  b e e n  i n c o r p or a t e d

in the h yd rau l i c  r e s e r v o i r  for  th i s  addi t ion.

The  compac to r  should be set  up on a f a i r l y l eve l  h a r d  f loor , in o rder  to
t i c  i l it a te  co n t a i n e r m ov e n Vle!lt .  The c o m p a c t o r  i t s e l f  i s  not  ~~~ ~~~~ t .

b e i n g  out of level .  1 he lower  d r a i n  pan o u t let  (4 1/4  i n c h  d i am et e  ‘ ) shun  Iii

be posi t ione d over a floor d r a i n , or should be hooked up to a d r a i n  s v~~~~ e m n .

rht ’  compac to r  La se is  f u r n i s h e d  w i t h  one h a l f  I n c h  hi g h tool  pads  w ’t h
S/ M  dia .  holes for  bo l t ing  to t h e  f l oo r .

The compactor  r equ i res  a suppl y of eithe r 200 or 208 V . bO ycle . ~ p ha s e .
4 w i r e , W YE connected. It a n y  o the r  supp ly is used , conta c t th e z n a n u —
t a c t u r e r . Power r e q u i r e m e n t s  a r e  1SOOVA .  h eate r and motor  ar e  n e v e r
on simultaneousl y.

The user will have to supp l y a d i s c o n n e c t  s w i t c h  in the  power  supp l y l i ne .
Power supp ly  e n t r y  is on the  u p p e r  r i g ht s u r f a c e  of the con t ro l  box.

I. W i r i n g  i n s t r u c ti o n s  have  been inc luded h e r e a f t e r .  A copy has  a1s~ b e en
fu r n i s h e d  inside the c on t ro l  panel  door , t oge the r  wi th  e l e c t r i c a l  an d
h y d r a u h i ~ sc h em at  t~

A n e a r b y source of wate r ~s r ecommended  f o r  w as h d o wu  ot t h e  e q u i p m e n t .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V ~~~~~~~~~ -V V~~~~~~~__
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WIRING INST RUCTIONS COMPACTOR ASSEMBLY

CA UT ION
THIS UNIT CAN ONLY BE
CONNECTED TO A 4-WIRE ,
W Y E  CONNECTED 208 VAC ,
3 PHASE , 60 HZ SOURCE.

TO CONNECT ELECTRICAL SERVICE TO THE UNIT THE FOLLOWING
PROCEDURE SHOULD BE USED:

1. OPEN SWI ON THE VERTICAL TERMINA L ST RIP (THiRD FROM TOP . )

2. PROVIDE CONNECTION FROM DIS-CONNECT BOX TO COMPACTOR.
USE MULTICONNECTOR CAB LE OR INDIVIDUAL CONDUCTORS IN A
CONDUIT . WIRE SIZE TO BE IN ACCORDANCE WITH LOCAL CODE
REQUIREMENT S, (MAXIMUM CURRENT DRAW AT ZOO V IS 22 . 2
AMPERES. )

3. RUN CONDUCTOR(S) THROUGH THE ENTRY POINT AT THE TOP OF
THE ELECT RICAL ENC LOSU RE. A WATERPROO F CONNECTOR
MUST BE PROVIDED .

4. CONNECT Li , L2 AND L3 TO THE POINTS SHOWN ON THE “MOTOR
STARTER” . CONNECT THE NEUTRAL TO THE POINT SHOWN ON
TERMINAL ST RIP IN THE LOWER RIGHT HAND CORNER OF THE
ENCLOSURE. IF A MULTI-CONDUCTOR CAB LE IS USED , ALLOW
SUFFICIENT LENGT H TO REACH THE “NEUTRAL” CONNECTION
POINT. CUT BACK OT HER CONDUCTORS FOR Li , L2 AND L3 TO
MINIMIZE SLACK .

5. REMOVE THE ACCESS CO VERS ON THE SIDE OPPOSIT E THE CONTROL
PANEL. TO REMO VE PANELS, RAISE FIRST THEN SWING BOTTOM
OUT AND PULL DOWN .

6. PLACE “MANUAL-OFF-AUTO” SELECTOR SWITCH IN “MANUAL” .

7. STATION ONE MAN ON FAR SIDE OF COMPACTOR WHERE HE CAN
SEE THE MOTOR SHAFT. STATION ONE MAN AT CONTROL PANEL.

8. MOVE SW1 TO THE CLOSED POSITION.

9. CLOSE SWITCH AT CUSTOMER-SUPPLIED DISCC~NNECT BOX.

10. THE MAN AT THE CONT ROL PANEL SHOULD PRESS THE “START ”
BUTTON. ONCE THE MOTOR HAS STARTED , IMME DIATELY PRESS
“STOP” PUSHBUTTON , THE OTHER MAN SHOULD VERIF Y THAT
THE MOTOR IS ROTATING IN THE DIRECTiON SHOWN BY THE ARROW
ON THE COUPLING GUARD. IF NOT , THEN DO THE FOLLOWING:

A. OPEN SWITCH AT DIS-CONNECT BOX .
B. EXCHANGE THE TWO CONDUCTORS LZ AND L3.
C. REPEAT STEPS 9 AND 10.

• 26
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WIRING INSTRUCTIONS COMPACTOR ASSEMBLY

11. REPLACE ACCESS PANELS
12 . THE COMPACTOR IS NOW READY FOR OPERATION .

27
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Operational Instructions

Automatic Cycling.

Turn  selector switch to “automatic”.

Turn selector switch to “continuous ” .

Open both container latch levers.

Mate container with compactor b y guiding the mating surface into the
compactor gate . Make sure container mating flange cover is hinged down.

After  positioning of container, latch container to the compactor b y moving
both latching handles up and inward.

Slide flange cover out of the hose flange , located on top cover of container.
Slide the deodorizer hose flange into the receptacle.  Turn on deodorizer V

b y appropriate selector switch.

V Open the hopper lid b y pulling the lid latch away from the hopper. The lid
can now be lifted any desired amount. Dump waste into hopper. Avoid

V inserting large boxes that may cause br id ging in the hopper. P re -c rush
these.

Close hopper lid (it latches automatically) and pu shbutton “star t ”. Com-
pactor will now process and compact.

V 

When compacting chamber is filled, signified b y white light: “Compactor
full” and a buzzer , push the “start ” button again. Compactor will then
a) Raise the gate (opening the compaction chamber) .
b) Eject the compacted slug into container.
c) Full y re t rac t  ram.
d) Lower the gate , closing the compaction chamber.
e) Resume compaction cycling to clear any debris left  in hopper.
f) Stop.

Compacting is resumed b y recharging hopper and pushing the “ start ”
button.

After  a certain number of ejection cycles the light “Conta iner ful l”  will
come on. The filled container should be replaced b y an empty one following
the steps indicated in the beg inning of this section and on the compactor
mounted instruction plate.
NOTE:
Testing on this unit has shown that compacted waste may collect near  the
entering end of the container , occasionall y causing a blockage of the
closing gate . It is suggested that a simple tool such as a common garden

V 
- rake be kept hand y to move the compacted waste s away f rom the enter ing

end.
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Manual Mode .

The Manual Mode is intended to be used for specific purposes  such as
cleaning, maintenance and ejection of a waste slug at any  time , V

To initiate an ejection cycle without having reached a full slug size (for
cleaning, maintenance or other purposes) turn mode selector switch to
“Manual” , keeping the other selector switch on “Continuous ” and open the
gate b y pushing joyst ick upward. This opens the compaction chamber.
Make sure gate opens completely which is signified b y inc r eas e in noise
level. Then push joystick toward front  and ram will eject.  Reverse
actions of the j oystick will retract  ram. Gate is closed b y pushing joy-
stick down.

For cleaning and maintenance purposes , the ram can be extended or r e V ~

t rac ted an y di st ance b y use of joyst ick , af te r tu rn ing mode selec t or swi tch
to “Manual”  and opening the gate.  At all t imes , make sure  tha t  ga te is
either full y open or closed. A partiall y opened gate blocks any other a c t i on .

Ram can be par tially extended and motor turned off .

General Notes.

Note that hoppe r lid has to be closed and latched . Failure to do so will
not allow any other machine functions to occur.

Opening the hopper lid during a cycle will cause any ram or gate action to
stop, as motor is turned off and ram cycling is in ter rupted.  Af te r  closing

• the lid , the cycle will resume upon pushing “start ” button .

Maintenance

Clean Up .

The equipment is desi gned to pe rmi t  complet e washdown of all comp onen ts
using water and detergent as required.  It is recommended that a hard  hose V

spray not be used directl y on electrical equipment.

To clean the compaction chamber , hopper and ram proceed as follows.

Turn  mode selector switch to “Manual” , and with j oys t i ck  open the gate .
Turn  machine off ,  Remove the container , allowing access  to f ron t .  Opei-t
hopper remove panels and wash down. Close hopper s t a r t  mach ine  and
extend ram partiall y into charging chamber , using jo ys t ick,  T u r n  mae h o t ’
off. Open hopper and clean exposed area of r am.  Repeat t h i s  procedure
until ram is full y extended. Ram face can now be cleaned f rom f ron t  of
machine,

To clean areas behind the covers , remove upper rear and upper side
covers and proceed with wash down of that area.

It__VV V V_ 
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The compactor  base  is r a i s ed  1 /2  inch off the floor to allow for  hos ing  out
d i r t  be low the compactor .

Dra in  pans can be hosed down at any time .

Preven t ive  Maintenance,

Per iodica ll y, as a funct ion of usage , g rease  the f ol l ow in g a r ea s u s i n g
bear ing g rear e  or equal.
- F ront gate using the two g rea se  n ipp les  provided below the upper  gate

g u a r d , hopper side

Oil the fo l lowing area s , us ing li g h twei g ht l u b r i c a t i n g  oil:
- The rol ler  sha f t s  of l imi t  swi tches  that  have r ollers. V

- Container  latch handle pivot points.
- Hopper lid latch and hinge.

On a dail y bas is check the f i l ter  indicator on top of the h ydra ulic  f i l t e r .
R em ove the upper sc reen gu ard  at  the ope ra t or side , l if t of the cont ro l  box
b y l i f t ing the screen until  bottom of sc reen  c l ea r s .  Screen is the n t i l ted
bot tom out  and down to remove.

Observe  ind ica tor  on top of f i l t e r  housing. If a colored ind icator  i s

showing, the  f i l t e r  i s  c logged and should  be r ep laced .

l u  r ep l a ce  the  f i l t e r  proceed as  follows: V

- Place  a shal low pan below the f i l t e r  housing.
V - Remove drain plug f rom bottom of f i l t e r  housing and drain.
V 

- Remove bottom half of f i l te r  housing b y removing four bolts  f rom the
t iang e .

- Drop bot tom half  and replace  f i l t e r  ( U s e  Y o r k  Indus t r i e s  , Inc .  P / N
“ — 3 0 0 l 1 - 2 ) ,

- R e m o u n t  all components in reverse order.
NOT E - Do not neg lect to r e t i g h ten d r a in  p lug .

On a mon th ly  bas i s  check oil level. An oil level gauge is mounted on the
h ydraulic reservoir , operator side. Gauge sight glass should be full.

I f addi t iona l oil is req ui r ed , fi l l  r ese rvo i r us ing  f i l l e r  cap mounted on the
r e s e r v o i r  below the hopper hinge.  Use Mobile DTE li ght h yd r a u lic f lu id  or
equa l.
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Deodorizer.

The deodorizer unit is equipped with a suction inlet filter.  If the system
is in continuous use , defined as 8 hours/day,  7 days/week, the filte r should
be replaced monthly. Less frequent usage allow s for longer exchange inter-
vals , in direct ratio.

To replace filter, push the flange on the bottom surface of the deodorizer
sideways toward overload button. After one side of flange is freed, tilt
flange out of guide and remove with the L-shaped filter.

Exchange filter and replace assembly, making sure flange is seated properl y.
Use replacement filter P/N 9-30015-1 ,
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Trouble Shooting Guide

1. Start conditions for compacting.
2. Start conditions for Manual Operation.
3. Operating Adjustments.
4 . Trouble shooting electric controls.
5. Trouble shooting h ydraulic controls.
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1. Start Conditions for Compaction (Automatic Operation)

a) Main power on.
b) Mode selector switch in automatic.
c) Cycle selector switch in continuous or single.
d) Ram fully retracted.
e) Gate closed. V

f)  Lid closed.
g) Container in place and latches closed. (Make sure container is not

full.)
h) Deodorizer on. (Optional)
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2, Start Conditions for Manual Operation.

Used for cleanout, maintenance or eject between cycles.
a) Main power on.
b) Mode selecto r switch in manual.
c) Cycle selector switch in continuous.
d) Ram fully retracted to open or close gate. 

Ve) Ga te full y open to move ram.
f) Container in place and latches closed. (Make sure container is

not full).

NOTES:

Rain and gate, in automatic as well as in manual mode, will not start 
Vimmediately. A timer (TR1) allows for a “no load” s tar t  up of the motor.

In sing le cycle operation (compaction or ejection) keep start buttondepressed until ram starts or motor will stop.

~~~~~~~~~~~~~~~~~~~~ _____
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3. Operating Adjustments

Compaction rate too Observe gages on hydraulic manifold while
low or too high. machine is operating. (Make sure shut off

valves on manifold are open). Adjus t  relief V

valves RV 1 and RVZ & p ressure  switches PSi
and PSZ to desired setting but do not go over:

Low Pressure  550 psi V

Hig h Pressure  2 , 200 psi

Dwell time too long Adjust  TR2 to desired setting.
or too short. See section 4 under “Timer ”. V

Cycle time too long Adjust  Cain on TR 1 to desired setting. V

or too short. See section 4 under “Timer ”. 
V

Timer limits 0-160 seconds.

Container over - or The number of ejection cycles is limited b y the
underfil led. setting of the counter (inside c ontrol box ,

mounted on the door).

To make sure counter works properl y:
a) Do not remove and replace half-filled 

V

containers.
b) Open gate only once for each ejection cycle .
c) Eject onl y full size slugs.
Maximum recommended setting: 25

Ram retracts too The amount the ram retracts for pressure relief
much or not enough is governed by TR3. For adjustment see section
after full slug is 4 under “Timer ”.
obtained. .Caution: Retract  ram the minimum amount

necessary in order to prevent uncompacted V

t rash  from falling in front  of ram.

Hopper is not empty Trash  hangs up in hopper. Make sure selector
after machine shuts switch for cycle mode is in continuous.
of f . .Make sure cycle time is ad)usted properly. See

if container is in place and not full.

Gate does not close a) Trash  jammed in gate . Remove obstacles.
completely. This can often be done by opening & closing

gate several times in manual mode, or using
a rake as suggested in “Operating Instructions,
Auto. Cycle”.
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3. Operating Adjustments  (Cont. )

Gate does not close b) Container is overfilled. Exchange containers .
completely. (Cont.) . .c ) LSI is out of adjus tment .  V Ad j u s t .

d) LS6 is out of adjustment .  Adjust .
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4. Trouble Shootin& Electric Controls

Work thi s Guide With Electrical Schematic 6- 1-5602

Trouble Possible Cause Remed y

V 
Motor does not a) Oil Hot (See also “System Wait until “OIL HOT ”
start in manual Overheats”), light goes off.
mode, (See . . - -b) Switch SWI open (inside Close switch.
starting condi- control box).tions f i rs t ) .

c) Fuse FUZ burned out. Replace fuse.

d) Moto r overload tripped. See s tar ter .

e) Timer TRI out of adjustment. Readjust cam of TR1
to be closed when in
s tar t  position.

f )  Fuse FU 1 burned out. Replace fuse.

g) Reservoir heater on. Wait until heater
V 

goes off ,

Motor does not a) Motor overloa d tripped. (See s t a r t e r . )
start in auto- . .b) Switch SW1 open (inside Close switch.
matic mode.

. control box).(See starting V

conditions f i rs t) .  c) Fuse FIJ Z burned out. Replace fuse.

d) Oil Hot (See also system Wait until light “OIL
overheats). HOT” goes off. V

e) LS7 out of adjustment. Open hopper lid. Re-~
move cover of LS7;
bring lid down to an
opening in front  of 1 /2”  V

or less. Adjust  lever
b y means of Set Screw

V to t r ip LS7 at thi s
point. Close lid corn-
pletely, check over-

V 
travel of LS7 . Replace

V cover.
V f) Fuse FU1 burned out. Replace fuse.

g) Reservoir heater on. Wait until heater goes
off ,  V

- V— V  -V~~~~~~-V - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



4. Trouble Shooting Electr ic  Controls (Cont. )

Trouble Possible Cause Remedy

Compactor doe s LS1 or LS6 out of adjustment. Readjus t , see 
V

not stop after “Limit Switches.
preset  cycle time.

TR 1 rnisadjusted or defective. Readjust  or replace.

Motor starts but TR 1 misadjusted or defective. Readjust  or replace.
ram does not LS1 or LS6 out of adjustment. Readjust. See
move. ,, . -Limit Switches

Ram doe s not LS3 out of adjustment. Readjust , see 
V

retract when “Limit Switche s ”.
LS3 is reached. LS6 out of adjustment. Readjust , see

“Limit Switches ”. V

CR2 defective . Replace.

Ram directional valve does See “ Valves ”.
not shift.

Ram ejects LS4 out of adjustment. Readjust  LS4. See
V but does not “Limit Switches ”.

retract . CR2 defective . Replace. V

Rain directional valve does See “ Valve s”.
not shift,

Gate does not TR1 defective. Replace.
open when in LS8 out of adjustment. Readjust LS8. See
eject cycle. 

• 

“Limit Switches ”. 
V

CR1 defective . Replace CR1 .

Gate directional valve does See “Valve s ”.
not shift.

Gate does not TR 1 defective . Replace.
close af ter LS8 out of adjustment. Readjust LSS. See
rain retracts. ,, . . .Limit Switches . V

CR1 defective . Replace.

LS6 out of adjustment. Readjust LS6. See
“Limit Switches ’ .
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4. Trouble Shooting Electric Controls (Cont. )

Trouble Possible Cause Remed y

Gate does not CR3 defective. Replace.
close after . ,,

Gate directional valve does See Valves
ram retracts.

not shift.
(Cont.)

LSI out of adjustment. Readjust LSI. See
“Limit Switches ”.

Also See Section 3.

Light “HEATER Loose connections to heater. Retighten. 
V

ON” stays on Heater burned out. Replace.
and flu1d does
not come ap to
temperature.

Ram compacts PSi out of adjustment. Readjust PSi. See
but doe s not “Operating Adjust-
retract. ments ” for settings.

PSi defective. Replace.

Ram does not TR2 defective. Replace.
release pressure LS6 out of adjustment. Readjust LS6. See
after full slug ,, , ,,. . Limit Switches
size is reached.

PSi out of adjustment. Readjust PSi.

PSI defective. Replace.

LS1 out of adjustment. Readjust LS1. See
“Limit Switches ”.

CR6 defective. Replace.

LS2 out of adjustment. Readjust LS2. See
“Limit Switches”.

CR5 defective. Replace.

V V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ VV VV ~~~~~~~~ -VV~~__ ~~~~~~~~~~ V V -~~~~~~~~
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Limit Switches: When readjusting limit switches make sur e switch does
not bottom out when comple tely depre ssed b y Cam. If protec tive bellows
aroun-~i stein is found to be cracked, replace. After adjusting make sure
all screws are tight. (Some screws are underneath “plug-in” part of the
switch).

After switch is released make sure it returns to its start position without
binding. If switch is found to be defective, replace “plug-in ” pa rt of the
switch.

Heater: If heater burns out, turn off main power. Drain h ydraulic reser-
voir , replace heater , After  filling h ydraulic reservoir  check for  leaks
around heater.

Temperature Switch: If temperature  switche s do not operate properl y,
adjust se ttings as follows:

- Remove sheet metal cover.
- Adjust appropriate dial to the desired position.

V 
- Replace cover.

NOTE: Temperature switch can be removed without draining hydraulic
reservoir.

Motor Starter: During normal lifetime the starter should not need any
maintenance, If overload trips , check all motor lead connections and
ti ghten if necessary. After the cause of the overload is removed reset
white overload button (inside control box).

Timer 1: To change timing of no load s tar t -up or cycle time , loosen
appropr iate cam and turn to desired setting. Lock in final position.

Timers  2, 3 & 4: T imers  can easil y be checked for proper operation b y
- 

• 

pushing coil to closed position with a small sc r ewdr ive r .  To increase
time delay turn adjusting screw clockwise , and to decrease t ime delay
turn counterclockwise.

Relays: With exception of CR1 , CR3 & CR? all relays are “plug-in ”
V type. To replace pull out and replace by new one. Make sure relays

are always pushed in all the way.

V Counter: To remove “plug-in ” type counter , loosen screw at  bottom of
dial , swing up lever and pull out. Af ter  rep lacing ti ghten screw.

V 
0
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5. Trouble Shooting Hydraulic Controls
Work With Hydraulic Schematic 6-1-5601 .

The hydraulic controls do not need any maintenance except change of filter
when clogged (visible at filter sight glass) and change of hydraulic fluid once
a year. Use Mobil DTE Light or equal, 35 gallons. Keep oil in hydraulic
reservoir at correct level. Make sure breather cap is clean, Check all
h ydraulic connections for leaks and retighten when necessary .  When dis-
assembling h ydraulic components take care not to get any dirt in the system.

Trouble Possible Cause Remedy

System Not enough oil in reservoir. Bring oil level to V

Overheats: correct point. (Top

V 
of sight glass.

Amb ient temperatu re too h igh. Protect unit from heat
(Over 125 degrees F . )  or add cooling coil.

Insufficient cooling. Add cooling coil in
reservoir.

System pre ssure too high. Set to recommended
values.

Directional a) Solenoid burned out. Replace.
Valves, Pres- . . . -b) Stuck in one position. Disassemble. Clean. V

sure Relief
Valve s, Check c) Worn out. Replace.
Valves: d) Leaking fittings. Tighten.

Cylinders: a) Leaking seals. Replace seals.

b) Worn out. Replace .

Pumps: a) Wrong direct ion of pump Change sense of
Pumps not rotation: rotation. (See arrow

V delivering oil: on coupling cover.)

b) Oil level too low in Add oil to cor rec t
reservoir , level. (Top of sight

glass.

c) Air leak in suction line. Ti ghten joints.

d) Suction line or strainer Clean out.
plugged.

~1
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V 5. Trouble Shooting Hydraulic Controls (Cont.)

V Trouble Possible Cause Remedy

Pumps not a) Dirt or chips in pump. Dismantle pump and
delivering clean.
pressure: 

b) Pressure relief valve not See under “Valves”.
adjusted - or not working -

right.

A
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Deodoriz er:

The unit is equipped with a thermal overload located underneath the box.

In case it trips , investigate and clear up cause of overload and reset.

Trouble Possible Cause Remed y

Deodorizer a) No electric power to con- Turn  on main switch .
does not run. trol box.

b) Switch SWI inside c;rntrol Close switch.
box open.

c) Mode Selector Switch in Turn to manual or
off position. automatic.

d) Deodorizer Switch in off Turn switch to on.
position.

e) Hydraulic fluid heater on. Wait until fluid reache s V

cor rec t  t e m p e r a t u r e .

f) Fuse F(J2 burned out. Replace f use .

g) Deodorizer overload is Check for reason of
• tripped (underneath overload. Reset

deodorizer), overload pushbutton.

h) Fan motor burned out, Replace

i) Deodorizer defective . Replace deodorizer.

0 
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Adjustment of Relief Valves and Pressure Switches.

The following section deals with the adjustment of the pressure  relief valves V

Ryl and RV2 and the pressure switches PSi and P52. To accomplish any
adjustment of these elements, it is necessary  that the access covers at the
rear of the unit be removed allowing complete access to the Manifold
Assembly and the pressure switches PSI and PSZ.

CAUTION

THE ADJ U ST MENTS DESCRIBED BELOW
SHOULD ONL Y BE PERFORMED BY
SUPERVISORY PERSONNEL WHO ARE
THOROUGLY FAMILIAR WIT H THE DETAIL
OPERATION OF THE WASTE DISPOSAL V

UNIT.

The pressure switch setting should always be approximately 50 psi below
the setting of the appropriate relief valve.

CAUTION
V MAXIMUM SETTING RVI 2200 PSI

MAXIMUM ~EfTING RV2 550 PSI

At the beg inning of each of these procedures, it is assumed that the unit is
• in a Normal “STOP” condition:
• - Hoppe r Lid Closed

- Ram full y Retracted
- Gate Closed

• - Container in Place.

Relief Valve Adjustment.

If either relief valve needs adjustment , proceed as follows:
1) Place selector switch , SSW 1 in “MANUAL” .
2) Push “START ” push button,
3) Manuall y operate mechanical over-ride on solenoid section of relief

valve. Observe pressure shown on gauge. (PGI or PGZ for RV1;
PG2 for RVZ. )

4) To release pressure , move joystick briefl y to “RETRACT” .
5) Remove screw securing the protective cover.
6) Remove protective cover .
7) Loosen hex lock nut on adjusting screw .
8) Turn adjusting screw clockwise to increase pressure , counter-clockwise

V to reduce pressure. NOTE: The socket on the end of the adjust ing
screw is for a 6 mm hex key. If none is available , a 7/32 inch key can
be used.

V 9) To verif y pressure, follow steps 3 and 4 above .

if V
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Relief Valve Adjustment. (Cont.)

10) After obtaining desired pressure , hold adjusting screw in place with V

hex key and ti ghten hex lock lock nut.
11) Replace protective cover and screw.

Adjustment - Pressure Switch, PS!.

1) Place Selector Switch SSW I in “MANUAL”.
2) Push “START ” push button.
3) Using Joystick, open gate and stroke ram to full y extended position.
4) Loosen screws holding cover plate of pressu re switch, PSi. CAUTION: V

DO NOT REMOVE SC REWS FROM PLATE. Screws are captive-type;
five to seven turns are sufficient to permit removal of pla te. V

5) Place leads of Ohm meter across conductors 39 and 41 in the Pressure
Switch case .
NOTE: The conductors are open and will show continuity when the

pressure switch is operated.
6) Manually operate the RV1 over-ride and the over-ride on Solenoid B of

the directional valve DV2.
7) By observing pressure gauge PCi and the Ohm meter determine the

operating pressure of PS!.
8) To release pressure , move the Joystick momentarily to the “RETRACT”

position.
V CAUTION: REMOVE OHM METER LEADS BEFORE ANY NORMAL

OPERATION USING CONTROL PANEL.
9) To change setting of the pressure  switch, turn the adjust ing wheel as

indicated by the dical inside the case.
10) To verify the new setting , follow steps 5 thru 8 above. Repeat as

necessary.
11) After obtaining desired sett ing, replace cover.
12) Move ram to fully retracted posit ion using Joystick.
13) Close Gate.

Adjustment - Pressure Switch , PS2.

1) Place Selector Switch SSW 1 in “MANUAL”.
2) Push “START ” push button.
3) Remove cover of pressure switch. (See step 4 on PS 1.)
4) Place leads of Ohm meter across conductors 62 and 63.

NOTE: These conductors will show continuity normally and will open
when the pressure  switch is ope rated.

5) Manuall y operate the over-ride on the solenoid of RVZ .
6) B y observing the pressure  gauge , PGI and the Ohm mete r .  d e t e r mi n e

the operating pressure of P52.
7) To relieve the pressure , momen taril y operate the Joystii k to exte’~d

then retract. V

“1
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Adjustment - Pressure Switch, PSZ. (Cont.)

CAUTION
REMOVE OHM METER LEADS BEFORE ANY
NORMA L OPERATION USING CONT ROL
PANEL.

8) To change the setting of the pressure switch, turn the adjusting wheel
as indicated by the decal inside the case.

9) To verif y the new setting, follow steps 4 through 8 above. Repeat as
necessary.

10) After obtaining desired setting, replace cover.

On completing the des ired adjustments, replace all access covers.

I
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Recommended Spares.

The following spares are recommended:
Vendor V

Description Part Number Code Identification Quant i ty

Hydraulic Filter Element 9-30011-2 81616 2

Limit Switch 802T -KTP 1 01121 1

Limit Switch 802T-DTP 0 1121 1

Limit Switch 802T-DP 0 1121 1

Contact Block 10250T-2 27191 1

Time Delay Relay 10337H278-39E0 2719 1 1 
V

Relay 8-Pin KAP11AGI2OV 12300 1

Indicating Light 10250T20 1 27 19 1

Lamp 656- 120 27191 2 
V

Suct ion Filter , Deodorizer 9-30015-1 81616 2

For replacement of hydraulic ram actuator seals use:
Seal Kit - P/N 2-60077-100 Code Ident.: 81616

~~7
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TEST REPORT

Functional Test of
Waste Disposal System

developed for V

U. S. Army Natic k Laboratorie s
under

Contract No. DAAKO3-74-C-0l06

York Industries, Inc.
York County Industrial Park
P.O. Box 127
Emigsv ille , PA 17318

Peter J. Hoet

45328
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The test was held on December 10 , 1974 at York Industries , Inc. Plant ,
Emigsville , Pennsylvania.

Present for Natick Laboratories were Messrs. Leo Harlow and James Nib i.

York Industries, Inc . personnel involved were Messrs.  Peter 3. Hoet ,
Leon Kerger , Richard Vishe and William Sprenkle.

The functional test was performed in accordance with the requirements  of
the contract, section 3. Appropriate paragraphs of this section have been
excerpted as follows:

Requirements :

a. The waste disposal unit shall process 600 lbs. of mixed waste per hou’-
consisting of the following materials  with a minimum volume reduct ion
of 4 to 1:
( 1) Animal and vegetable, edible and non-edible . . .  300 lbs .
(2) Paper , paperboard , napkins , f iberboard , etc. . .  100 lbs. V

(3) Metal cans, 28 gage and lighter , strapping, etc. .  50 lbs.
(4) Wood , small crate s, etc 50 lbs.
(5) Glass , jars , bottles , etc 75 lbs. 

V

(6) Plastics, cups, wrapp ings , etc 20 lbs.
(7) Other (Material not indicated above) 5 lbs.

The unit shall be capable of processing this mix b y utilizing a maximum of
two input openings of sufficient size properl y identified for intended
materials .  In addition to processing the mix as referenced above , it shall
satisfactorily process individual loads of 100 lbs. of pure garbage ,
including medium size bone s, 20 each No. 10 cans , 20 lbs. mixture of 1 gal.
jars and 1 qt. bottles and 100 lbs. mixture of wood , paper and plastic fi lms.
All mixed and individual load waste s shall be processed without jamming,
clogg ing or causing undue strain on equipment.

V - V V V - V  
V VV HV ~~ 
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During the inspection and demonstration period the equipment components
and their functions were explained , examined and demonstrated. Variou s
comments by Messrs. J. Nib i and L. Harlow are reproduced below. The
equipment was dry run in automatic and manual modes.

The processing of mixed waste started at 2 p. m. The waste used were
obtained from institutions, school cafeterias and private homes.

The empty container was weighed at 300 lbs. The test lasted for 58 minutes.
excluding a 7 minute break for adjustment of the limit switch that l imits  the
ram travel during ejection. The switch was adjusted to give a longer stroke .

The container was weighed again. A total of 508 lbs. of compacted waste
was processed. It was judged tha t approx imatel y 20 - 25 lbs. of liquid and
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s l u r r y  waste had been el iminated dur ing  the compact ion process.

The 500 lbs. of waste processed required 7 ejections into the container. A V

total of 42 plastic bags. averag ing 1 to 1. 5 cubic feet  were  compacted to
seven slugs averaging  . 9 cubic f e e t  in size , so tha t the compaction rate
achieved was  approximatel y (42 x 1. 25) : (7 x .9), or 52. 5 : 6.3  or 8. 3 to 1,
exceeding the min imum 4:1 ratio required b y specification.

This volume of waste filled the container approximatel y 85V , including
V 

voids. The reason for  fi l l ing the nominal 1 cubic yard conta iner to that
extent is the spr ing back  in the waste when ejected. Due to the fact that a
large  amount of moisture is removed f~ om the waste  during compaction ,
the residue is f a i r l y dry .  Upon ejection the waste slug falls  apar t , c rea t ing
voids.

V At one point during the one-hour test , a j am-up  occured during the ejection
cycle. U pon investigat ion it was found that a bundle of heavy magazine s
protruded into the hopper a rea .  Since the ram operate s with low h ydraulic

-
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pressure  du r ing eject ion stroke , not enoug h force  was available to shear
this bundle. T he oper a t ion  was  switched to manua l, ram was retracted ,
magazine bundle was pushed dow n and the slug was ejected.

The mois ture  removal  fea tu re  of the equipment  functioned as desi gned.
Liqu ids and slu r r y esca ped both b y the guillotine door and past the ram
wear ring and were wiped out the back of the receiving chamber upon
return stroke of the ram. At one point during the test a large volume of
liquid and s l u r r y  was eliminated in a short  time interval result ing in V

overflow of drain pans. However , the equipment does successfully remove
large amount of liquids. In subsequent test a volume of tin cans of sizes
larger than #10 cans thru soda cans were processed.

A volume of about 4 cubic feet of cans was reduced to a slug of 14 inch
diamete r b y 3 inch th ick  ( . 2 7  cubic foot) fo r  a reduction ratio of 14. 8:1. V

Messrs .  Nib i and Harlow dispensed with the other tests  (g lass c rush ing ,
wood, etc.) as unnecessary based upon equipment capability shown during
the one hour test.

In discussion of the test results  it was agreed by Messrs. Harlow and Nibi
that the equipment reduces the volume of waste s b y at least 4 : 1; that
liquids are successfully eliminated; and that the equipment can process

V the specified wastes and refuse without undue strain or damage.

It was also noted that the drainage system could be improved and tha t
front gate guards should have been removable f o r  easier cleaning. V

The following are the comments noted b y Natick representatives:

1 , Add simple operational instruct ion plate nea r the operator console.
2 . Add warning plate “Do not operate without container in place.

SD
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3. Add positive stop at m~’ximum allowable position of LS3 to prevent  an
adjustment that would allow ram teeth to contact gate .

4. Label all limit switches , t imers  and relays , counters , etc . to faci l i tate
maintenance - on t imers  relays , where app licable , add brief  functional
description.

V 5. Label counter : “Do not set ove r ejections.
Items 4 & 5 were implemented the same da y. The others a re  in p rocess .

In addition , some comments were made in regards to improving the liquid
V waste drainage system. It was agreed that York Industries would propose

improvements separately for evaluation, prior to any implementation.
Also , it was requested that York Industr ies look into improving sealing and
cleanliness around front gate , and the possibility of ejecting under hi gh
pressure .

5’ 
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After  modificat ions and improvements  w e r e  incorpora ted  the Lompa -. t o  w~ u - ;

tested again on J a n u a r y  20 , 1976. The ent i re  unit was thoroug hl y s s ~ s p , L t t d

b y the Natic k Laboratorie s Representat ive .  Approximatel y 500 Ib a . s
type wastes were compacted. Water was added to test the dra inage ~~ ‘ .t t i i ,

capacity.  The holes added to the bottom of the charg ing chamber  an d the
drain relief near the bottom of the compaction chamber at the gate w e r e

found to be ef fec t ive .  No fluids were observed passing b y a n y  other  a r t - a s  ot

the gate proving adequacy of the seals that were  added. Drain pans proved
adequate in catching and containing liq u ids and sma ll p a r t i c u l a t e  ina t ~ er .

No overflow was observed, nor did any exiting n-m at ter  fall outside the dra n_

V age system.

-
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The override button was tested and found to clear jamming condition s dut  V

V ejection mode. The safet ies  incorporated with the overr ide  button wer e
tested.

- Small leaks were found to exist  between hopper and charg ing chamber  t ! a~~ g.

throug h the stationary shear blade mounting bo lts and in the dra in par ’
transition area . These condition s were corrected and tested pr i o r  to sh’r’
ment.

V Shipment to Nat ick  Laboratories was authorized b y the Nat ick  r e p r e s e 1 t 1 a t ~ ve

upon correction of the discrepancie s noted above.
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