
ELECTRICAL
To: LAZARUS.DAVID_ROSS@gainesville.va.gov 

Subject: Re: 931 engine install 

From: bro@hpcc.epa.gov 

if you've not yet replaced those awful factory cables from the battery to the starter, you might want to do that while the engine is not bolted in.  I think most 931 folks are in general agreement that Ferry's folks dropped the ball on that one.  I was getting a good 13.5 volts from the alternator to the starter, but for reasons I could never explain the battery was never getting more than 12.5 volts on the positive starter‑to‑battery cable.  This may be a problem on the 924NA also.  The upgraded cable kit ($100+) solved the problem.
Russ Bullock, bro@hpcc.epa.gov, 1980 924 Turbo

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

On my late model 944, the wipers, blower motor, reverse lights, cooling fan relay, power windows, and power mirrors all quit working suddenly. What is wrong?

Relay X on your fuse block needs replacement.

Thanks to: Automobile Atlanta's fine new catalog (they can be reached at 770‑427‑2844.

---------------------------------------------------------------------------------

To: angel1 angel1@oaktree.net 

Subject: Re: LEDS 

From: "Ezra D. Hall" ehall@btv.ibm.com 

LED's are rated for maximum current, forward voltage drop will vary between types and batches of LEDs. For a given power supply voltage (Vdd), desired current draw (Imax), and forward voltage drop (Vf), the following formula can be used to determine the required series resistance to limit current:

R=(Vdd‑Vf)/Imax (This is Ohms Law, V=IR ‑>> R=V/I)

For example, if you have two leds in series with 1.7v drop across each LED, and a blinker circuit that outputs 13v max, and a max current rating for the LEDs of 10mA:

R=(13v‑2*1.7v)/0.01A = 960ohms =~ 1Kohms

      D1       D2  

      |\       |\       R=1K

 Vdd__| \|__ __| \|__/\/\/\/\__GND

      | /|     | /|            

      |/       |/ 

A simple ckt can be made with a 555 timer IC to provide the desired blink, with all parts available from radio shack. There are many ckts that can be made to provide the blinking. Perhaps the simplest to create would incorporate a blinking LED (it has a small chip within the LED to provide the blink). I can prototype such a ckt, and give the details to the list if anyone is interested. Or, you could replace the LED's in the door handles with blinking LED's, and power appropriately.
Ezra

---------------------------------------------------------------------------------

To: athompso@fa.ci.houston.tx.us 

Subject: Re: Blinking Door Locks (They Look So Cool) 

From: "Ezra D. Hall" ehall@btv.ibm.com 

No, you will not fry the alarm unit by connecting the LED's.  Your Alarm unit's current limiting resistor was chosen for 1 LED. Lets assume similar conditions to my previous note. Your alarm's R=(12‑1.7)/0.01=1030=~1Kohms.  You will be placing the Porsche factory LED's in series, so assuming the above conditions in your alarm ckts, you would be applying I=(12‑3.4)/1000 = 8.6mA to 2 LED's.  This may be enough to achieve adequate brightness.  If you find that it is not enough brightness, you will need to make a simple modification.  The alarm's current limiting resistor is either in the "brain", or in line with the wires leading to the LED which was included with the alarm.  You would need to locate it, and replace the resistor with the appropriate value of resistance.  Note, LED's are diodes and therefore do not light up unless the appropriate polarity is achieved. I also do not know if the factory Porsche LED's have a current limiting resistor within the wiring to it. Never connect an LED directly to a voltage source without limiting the current to it.
  Ezra

---------------------------------------------------------------------------------

From: "Keith R. Hanson" hansman1@erols.com 

Subject: Re: Voltage drop

I have a 86 951 so some of this info may or may not apply to you.  My gauge started to hover around 12, then about a week later it was at 11.  I started to get a little concerned.  However I ignored it thinking it was the gauge going bad. Started the car one morning and it was hovering between 10 & 11.

Anyway if you see your gauge drop below 12 it is definately time to check things out. The good news here is it is probably 1 of 3 things: battery, volt reg or brushes. On the 86 951 the volt reg & brushes came in a handy replaceble unit that took 5 minutes to replace (not counting the 4 hours it took me to remove my alternator) it cost me about $36.00. My local Porsche mech wanted several hundred. 
Hansman, 86 951

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: DON ISTOOK istook@flash.net 

To: asmcdaniel1@worldnet.att.net 

Subject: RE:  motronic question

Arthur, for your rough running and then no start, have the shop disconnect one of the fuel injector wire plugs off of one of the injectors and try to start the car.  If it starts (even though it will run rough on three cylinders), then have them plug the wire back in and see if the car dies, or starts running rougher and emitting black smoke.  You can call me at (817) 332‑6547 at my shop.Don Istook

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: "DAVID GANOPOL" DAVIDG@egret.sanjose.vlsi.com 

Subject: 951 cutting out

Hi charles, sounds like the same problem. I have not spent the time like you have, but it does sound like it. The only thing I have dome at this time is pull out the "X relay" and re‑seat. According to some magazines the relay becomes intermittant in the socket. This relay controls the fuel pump and the ign. The problem has not occured yet, but then again I have not driven the car more then 200 miles. But the 200 miles I have pushed it. The magazine said that the spade lugs come loose. Still checking. David, 88turbo

---------------------------------------------------------------------------------

From: ThomR thomr@ix.netcom.com 

To: trifari@cdsnet.net 

Subject: Reference controller corroded contacts

I bought a 1997 951 as an emotional buy and had a real tough time trying to diagnose the problem.  I went to four mechanics that said that they were Porsche experts, but no one could fix my starting problem.  Until I moved to VA and I found a great shop.

My 951 would intermittantly start.  It would always turn, but never "kick in" reliably.  I changed the DME relay, then the fuel pump, and then the fuel line.  Because it was am abused car, by its owners, and more from the people that tried to fix it, I kept following "red herrings" until I moved to VA and found out that it was corroded contacts from the reference controller.  The car starts every time, but unfortunately I know I have to regularly clean the contacts or the car will not kick in.  The guy that diagnosed the problem thought is was no big deal and charged me only a couple of bucks, literally, to fix this problem.     Thom

---------------------------------------------------------------------------------

From: Gregor Diseth gsdiseth@efn.org 

To: "A. Thompson" athompso@fa.ci.houston.tx.us 

Subject: Re: Headlights and Interior Fan

On Tue, 30 Sep 1997, A. Thompson wrote:

>I was driving my '88 944 NA home the other night when suddenly the headlights, >dash lights and interior fan (I had the AC on) turned off.  The car continued >to run fine.  As I was getting ready to pull to the side of the road, everything >came back on. Less than 5 seconds of darkness.

----------

The lights and fan are two of many items that are wired through the X relay (G14 for 1989, check underneath the fuse cover of the central electric panel to verify).  This is the relay that cuts power to the major electrical conumers (fans, AC, headlights, radio, etc) when the key is in the crank position to allow maximum current flow to the starter.  Remove and replace the fuse to check for corrosion on the terminals.  If the symptom pops up again, replace the relay. If you are adventursome, you can remove the relay cover to see if the contacts are worth cleaning up.  You may find they are severely burned/worn away.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: Davidjalai@aol.com 

Subject: dash bulb lights too dim? 

Ever since I bought my '86 951 two years ago the dash bulb lights just seemed to be too dim at night.  Well I finally got around to fixing them.  After removing the instrument panel, I found that the three dash light bulbs had a dusty/slimy coating on them. Sort of the same slimy build up found on the inside of the windshield.  I simply replaced all three bulbs (5 watt osram bulb #2825) with new ones.  I suppose you could just clean the bulbs off, but I figured since I had the dash all torn apart, what the hey!  Now at night all the gauges are nice and bright!  It took me about a 50 minutes: to pull the steering wheel off, remove the instrument bezel, remove the gauge cluster and reassemble.  '86 951

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: Todd Leen tleen@auslese.cse.ogi.edu 

Subject: Temp Sensor and Hard Starting

My 90 S2 (58k mi) is still starting hard (requires two tries after sitting overnight or longer).  New battery, replaced worn brushes and lubed the starter ‑‑ spins real quick now!!  Thought the problem was gone, but it's not ... Also been through 2 tankfulls of Chevron, one with additional Techron.

Dave Cooley kindly suggested checking the temperature sensor ‑‑ OK so which is the temperature sensor?  Looking under the intake manifold I see several items bolted to the block 

a) frontmost, just below the coolant hose attachment from the radiator, blue plastic plug body, which when removed reveals 2 wires.  Whatzit?

b) look back a bit, between the 1st and 2nd intake port, another 2 wire gizmo with a metal hex body in the block.  Whatzit?

c) back another 2 inches, still between the 1st and 2nd intake port, another device, rather flat black plastic with a bolt through its body into the block. Whatzit?  (This one must be the temperature sensor, 'cause it's the least accesible.)

d) between the 1st and 2nd intake port, there's another electrical gizmo ‑ a 2 inch diameter aluminum cased cylinder bolted to the intake manifold.  Whatzit?

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: "George Beuselinck" georgeb@mhv.net 

To: "Todd Leen" tleen@auslese.cse.ogi.edu , 

Subject: Re: Electrical Gizmo Identifier Guide

Car is a 90 S2, looking on the block, under the intake manifold.

a) frontmost, just below the coolant hose attachment from the radiator, blue plastic plug body, Bosch connector, which when removed reveals 2 wires.  Whatzit?

‑‑‑‑‑‑‑‑‑‑

Part of the ignition system, may be a transistorized amplified.

b) looking back a bit, between the 1st and 2nd intake port, another 2 wire gizmo with a metal hex body in the block.  Also 2‑wire, but not the usual Bosch connector. Whatzit?

‑‑‑‑‑‑‑‑‑‑

Temp sensor, coolant temp input to the DME.

c) back another 2 inches, still between the 1st and 2nd intake port, another device, rather flat black plastic with a bolt through its body into the block. Whatzit?

‑‑‑‑‑‑‑‑‑‑

Knock Sensor, input to DME

d) between the 1st and 2nd intake port, there's another electrical gizmo ‑ a 2 inch diameter aluminum cased cylinder bolted to the intake manifold.  Whatzit?

‑‑‑‑‑‑‑‑‑‑

Digital Idle Stabilizer valve, output from DME

Also, if not included above, where are the knock sensors and the air temp sensor?

‑‑‑‑‑‑‑‑‑‑

The air temp sensor input to the DME is located inside the airflow sensor ‑ The air temp sensor input to the climate control is located under the shroud near the heater/AC blower motor.



George Beuselinck, georgeb+AEA‑mhv.net

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: Davidjalai@aol.com 

Subject:  Repair kit for Electric Rear Defroster from Loctite

Loctite makes a adhesive to repair the rear defroster electrical lug. It's called: Lotite "Rear Window Defogger Tab Adhesive, part # 21351. Make sure you clean the damaged lug and glass very well before doing the repair. They also make a kit to repair the "grid" lines if they are damaged, Loctite part # 15067. 

By the way ‑ there was someone who had a leaking cambox gasket. Loctite also make a sealant that will fill the dips and valleys of two machines area's ‑ to prevent leaks ‑ coolant or oil.  Loctite "Anaerobic Gasket Maker OEM  interchange 518" loctite part #51817. It is a non‑corrosive gasketing material designed primarily for use on aluminum, iron, and steel flanged mating surfaces. Fills gaps up to 0.015" will not tear or decay. Great for water pump, cambox, o‑ring replacement, trans pan, ect.... 

For any tech question you can call Loctite @800‑LOCTITE. They have a catalog listing ALL of their products.  Davidjalai@aol.com

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: John Pohl <norbFrom: Doug Donsbach dld@nssolutions.com 

Subject: Re: Contact corrosion protection.

To: fkassam@direct.ca  (Farzaan Kassam)

>Anyhow, my question, what can be done to prevent contact corrosion?  I would >like to ensure that my air flow meter and TPS, etc. do not act up again for a >LONG time.  I've cleaned the contacts with a good contact cleaner, but I want >to stick something in there to stop it from corroding again. I've heard of >dialectric grease, but someone mentioned vaseline, something that I have at home >(hey!  Get your mind out of the gutter!)

----------

Clean with any good contact cleaner and protect with dialectric grease. I use the stuff sold by Permatex. I have no idea what it is made from but I strongly suspect it is a silicone of some sort.

Anyway, I use the stuff on all four of the cars I currently maintain and have never had any contact corrosion problems. I put it on relay and fuse lugs, temperature sensor connectors, AFM connectors, everything. 

Doug

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: "Ganguly, Surya" surya.ganguly@gwl.com , 4/7/98

To: "'Crow@hs.linn.k12.mo.us'" Crow@hs.linn.k12.mo.us ,

Subject: Re: Hood lamp

The hood lamp is switched by a gravity switch in the lamp holder assembly, not a contact switch. The contact switch next to the brake fluid reservoir triggers the factory alarm.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: "Ganguly, Surya" surya.ganguly@gwl.com , 5/4/98

To: "'Davidjalai@aol.com'" Davidjalai@aol.com 

Subject: Re: Electrical system of the 951?

300‑400 ma is waay too much for a 944 to draw just parked, with the alarm armed. This will kill your battery in about a week. My '84 draws less than 10 ma, with the alarm, clock and stereo drawing power. My '91 S2 draws about 60 ma.

I have been told by an electrical shop that 65 ma is about borderline, with lots of accessories that need power to keep state. The later 944s would qualify with their DMEs, clocks, stereos, alarms all drawing power. Drawing 65 ma, a brand new type‑41 battery will last about three weeks parked.

Another variaton on David's method of using the test light between the ‑ve post and ground, is connecting an ammeter between the ‑ve and ground post. As David suggests, try taking out fuses and relays until the ammeter shows an acceptable draw (under 60 ma) and then you know which circuits are eating up power.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: Potential 944 Electrical Problem, 6/3/98

From: Stephen Magown magown@netdoor.com 

Hi everyone, yesterday I got in my '86 951,turned the key, and nothing happened. The negative battery wasn't making contact. I wiggled the terminal back on the post and was surprised by a big spark. I quickly jerked the wire back. I investigated further and found that the wire that goes from the battery to the starter had a bare spot that was about 2 inches long and it was touching the bellhousing. I'm getting a new cable today. I went and looked at my other 951 and the wire was also brittle and pieces were falling off . I was wondering if anyone else has had this happen on their cars.

----------

A friend of mine had a similar experince with his '86 951. The difference was that the cable from the alternator to the battery became bittle, caused a short to the block, and caused a fire. He ended up replacing the alternator, cable, a number of vacuum hoses, and other components which were damaged by the fire. As a result he periodically inspects the cable from the alternator.

Clark Fletcher" <hcfletch@duke‑energy.com>

---------------------------------------------------------------------------------

Subject: Re: Good Idea!, 7/26/98L

From: "martin.taylor" martin.taylor@clear.net.nz 

You could connect five IN4007 diodes in series with the detector they each drop 0.6v so this would have the affect of dropping the supply by 3.0v.  Another way is to use a small regulator circuit.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: ACCESSORY POWER, 12/20/98L

From: Porsray@aol.com Ray Calvo

Standard US-style power plugs are too loose to provide a good fit into the cigarette lighter.  Several folks said that a sleeve is available from most cell-phone outlets that slips over the standard US-style power plug and gives a firm fit in the Porsche cig. lighter socket.  I bought one (only $2), tried it.  The sleeve just slip-fits over the plug, and then the plug is inserted into the socket, as normal.  This does provide a better fit, and might be the solution for many (most?) folks.  However, I still felt it was too loose.

I visited my local Porsche dealer, and was able to pick up the Porsche power plug.  This is a nice hard plastic unit, with screw fittings inside.  Part number is 901 613 801 00 on the pack.  This fits into the lighter socket securely, and shouldn't cause a power loss under the most severe conditions.

Subject: Re: Relay Identification (post 85) 6/13/99L

From: "MT" martin.taylor@clear.net.nz 

1 A/C compressor relay

944 615 115 00

2 sunroof relay/ alarm relay 
944 615 117 02 or 944 615 113 01

3 turbo water pump

951 618 149 00

4 ABS relay (if fitted)

928 615 124 01

5 sunroof relay after 9/86 or turbo pump relay

944 615 117 02 or 951 618 149 00


6 turbo pump relay

951 618 149 00


7 fog lights


141 951 253b


8 high beam



944 615 119 00


9 horn



141 951 253b


10 x terminal relay

928 615 111 01

11 headlight washers

928 618 111 00

12 warning buzzer


928 618 102 03

13 bridge adapter


944 610 183 06

14 window relay


944 615 116 00

16 wiper intermittent

928 615 101 01

17 A/C blower


944 615 119 00

18 terminal 15 relay

141 951 253b

19 Rear defrost


928 615 203 00

20 Flasher



111 953 227d

21 DME



944 615 227 00

22 Radiator fan


944 615 104 01 (early - 86) 944 615 104 03 (87-88)

Subject: Bad Ground, 11/5/99L

From: "Mark Orban" Mark944@aol.com 

Thanks to all that responded to my Bad alternator posting for my 951. Well, it turned out to be a bad ground. However, I still need your assistance. I cleaned, I believe ALL the grounds: The battery terminal, the ground right by the battery to the firewall and the two grounds that are below the 02 sensor connection, (ie) on the top section of the bell housing. However, even by cleaning all those grounds, I still have a very poor ground. I still register about 11 volts. However, a lister suggested that I connect a jumper lead from the negative terminal of the battery to the engine. Well that worked! I was able to have my voltmeter read 13.57 volts with the engine idling with no electrical options turned on. However, once I remove the jumper, the voltmeter reads 11.2volts or so.

Has any one experienced such a problem? Have any cures? Did I miss another grounding lead? Any help would be appreciated.

Subject: Re: Bad grounds, 2/6/00

From: "Martin" porsche@globe.net.nz Martin Taylor

Sounds like a bad ground circuit, this model is notorious for it, to check connect an "ammeter" between the battery negative terminal and the engine block, run the engine with the lights on, any reading indicates a fault, this is the only accurate way of checking under load. On this model the main earth is on the rear lifting bracket or rear cam cover, this is fitted with a cork gasket, the three bolts can loosen reducing the earth circuit to nothing, later cars had a strap to the block, I have added this to mine.

Subject: re: Connector pin removal, 2/6/00

From: "Kevin Gross" <kgross@connact.com>

The 2.8 mm pins are locked into the connector shell with barbs.  You need to depress the barbs with a tool, entering from the "business" end of the connector (i.e., not under the boot).  I use a "Ninja death wheel" connector tool available from Snap-On, one they describe as particular to GM connectors but that I find universally useful.

Subject: Re: Car will not turn over, 3/13/00

From: "Martin" porsche@globe.net.nz 

Connect a volt meter between the battery negative terminal and the starter casing then crank it, meter should show zero volts, anything higher indicates a ground fault.

Then connect a voltmeter between the battery positive and the solenoid feed and crank it, meter should show zero volts, anything higher indicates a cable fault.

Connect a voltmeter across the battery, during cranking it should not drop below 10 volts or your battery has failed.

Connect your voltmeter across the two terminals on the solenoid, meter should show 12 volts and zero when cranking any other reading indicates a solenoid fault.

If you are doing these tests on your own you can use a hot wire to crank the solenoid.

Subject: Re: Car will not turn over, 3/12/00

From: "Martin" porsche@globe.net.nz 

Martin wrote:

<< Connect a volt meter between the battery negative terminal and the starter casing then crank it.  Meter should show zero volts.  Anything higher indicates a ground fault. >>

----------

TurboTim wrote:

<< It read higher the 0 volts. >>

----------

Should be zero if you have a good path, try the meter across different points in the ground circuit like:

Battery negative to ground cable, (should be zero volts during cranking) battery negative to other end of ground cable (should be zero volts during cranking) battery negative to engine block (should be zero volts during cranking)

Whichever joint you get a higher reading across is your problem, as you locate it you can move the meter leads closer and closer together until you find the exact position of the problem, this is the best way to solve it as just moving them can fix it temporally which you don't want.

<< Then connect a voltmeter between the battery positive and the solenoid feed and crank it, meter should show zero volts, anything higher indicates a cable fault.

----------

If I connected it to the right terminal (small one) when the car was cranked the readings went all over the place.

----------

Nope, connect to the big terminal coming from the battery, sounds like the fault is in your ground circuit but it won't hurt to check them all, you are checking for a break in the circuit between the battery positive post and the starter terminal in this test.

<< Connect a voltmeter across the battery, during cranking it should not drop below 10 volts or your battery has failed. >>

----------

I did this with the lights tuned on and it didn’t drop below 10 volts.

----------

That indicates a good battery.

<< Connect your voltmeter across the two terminals on the solenoid, meter should show 12 volts and zero when cranking any other reading indicates a solenoid fault. >>

----------

It was at 12 volts, and when the car was cranked it went to 0 volts.

----------

This would indicate a good solenoid, but is not a perfect test if there is another fault that I think you have, sounds ok to me.

----------

I guess it is safe to say i have a grounding problem but what about the second test with the erratic reading?

----------

Ignore that, I should have been clearer.

