.                Under what conditions does kevishah occur

1.      What if the vinegar isn’t sitting perfectly still in the tank for 24 hours—when is there kovush and when isn’t there? 

Answer:    Agitating the liquid doesn’t prevent kevishah.  As a general rule, kevishah only occurs if the same body of liquid is in the tank for 24 consecutive hours but not if different liquids flow through a pipe or if some of the liquid is continuously being drawn out of the tank.  Many of these leniencies do not apply to a tank or pipe which had extended contact with stam yayin or stam yayin vinegar (see below).  

Liquids which are being agitated create kovush as long as the same body of liquid is in the tank for 24 consecutive hours[1] but not if different liquids flow through the pipe or tank for that amount of time.[2]  
                
Let us consider some examples of these halachos before applying them to the vinegar industry.  [In each of the example we will discuss flavor being absorbed into the pipe or tank but the same halachos apply to flavor being drawn out of the pipe or tank].  
Example A.             The non-kosher ingredients of a beverage were put into a tank and blended for more than 24 hours.  The tank has absorbed non-kosher flavor via kovush even though the liquid was continuously in motion.  

Example B.             Cold milk was pumped from a storage tank into a surge tank through a series of pipes.  Even if the pumping goes on for longer than 24 hours the pipes will not become milchig because the same milk wasn’t in the pipe for 24 consecutive hours.

Example C.             2000 gallons of cold, non-kosher oil was pumped into a tank at 7 AM on Tuesday and 100 gallons of oil were added every hour.  The plant draws an average of 150 gallons of oil an hour from the tank such that after 24 hours there are only 800 gallons left and after 40 hours the tank is empty.  Clearly, there isn’t kovush on the portion of the tank above the 800 gallon mark since that portion of the tank wasn’t submerged in oil for 24 hours.  

The portion of the tank below the 800 gallon mark contains a mixture of “old” oil which has been in the tank for the entire 24 hours (and can cause kevishah) and “new” oil which was added in during the 24 hours (and cannot cause kevishah).  Should the 800 gallons be given the status of the “old” oil, the “new” oil or some combination of the two?  
As with many halachos, the status of the entire 800 gallons is determined based on rov,[3] as follows:
  If more than 400 gallons of the oil (i.e. the majority) is “old” oil then the entire 800 gallons is viewed as having been there for 24 hours and there is kovush.

  If less than 400 gallons of the oil is “old” oil then the entire 800 gallons is viewed as having been there for less than 24 hours and there is no kovush.

The oil drawn out of the tank each hour is a mixture of old and new oil.  If there is a constant flow rate of liquid into and out of the tank, one can use the following formula[4] to determine if most of the oil is “old” or “new”:
X  =  IV * (1 + ((IR – OR) * T / IV))OR / (OR – IR)
Where:
X    =   Volume of old oil left at the end (in gallons)
IV   =   Initial volume in tank (in gallons)
IR   =   Intake rate (in gallons per hour)
OR =   Outlet rate (in gallons per hour)
T    =   Time elapsed (in hours)
The formula shows that in our case there will be 128 gallons of old oil left in the tank after 24 hours and the other 672 gallons will be new oil.[5]  Since there is more “new” oil than “old” oil there is no kovush and once the tank is cleaned it may be used for kosher products without further kashering.
Example D.             A tank was filled with 1000 gallons of milk and has a pump which draws 100 gallons an hour out of the bottom of the tank and returns the milk to the top of the same tank.  No new milk is added to the tank and none of the milk is “permanently” removed from the tank.  If this continues for more than 24 hours, does the tank become milchig?  

Rav Belsky holds that the tank is milchig because the same milk remained in the tank for 24 hours and the pumping mechanism is no more than a form of agitation.  Rav Schachter agrees that agitating a product in the tank doesn’t prevent kevishah but argues that once the milk is removed from the tank the kevishah process stops and it is irrelevant that the “same” milk happens to be going back into the top of the tank.  It is the long-standing policy of the 
Rav Belsky commented on this last point as follows:
יצא לנו מהא דלעיל דכלי א' המסתובב בו נוזל נחשב הכל ככבוש כיון דלא יצא מהכלי, אבל במקום שצנורות מחוברים לכלי והנוזל בין גוף הכלי ובין הצנורות הנמשכים עמו ומשתמשים עמו כאחד, זה מקרי "יוצא מהכלי להצנורות וחוזרים לכלי".  ומי הגיד שהצנורות האלה הם כגוף נפרד ואין אליהם "שם הכלי" להיקרא "מסתובב" כבציור א'?  בודאי הסברא המופשטת על פי השכל הנקי מכל פגע הנובע משכל הפועל כדעת אריסטו וחבריו, דאי לאוו הכי ליכא לחלק.  מיהו שמעתי שכמעט כל הכלים לחלב ישראל מתכשרים על פי יסוד זה, ואם כן ח"ו להטיל ספק בזה.  אבל ברור דהבו דלא נוסיף עליה, ואין לסמוך על זה רק אצל חלב עכו"ם הקל ולא בכבישה דאיסור דאורייתא או דרבנן, ואסכים להחתם רק לגבי חלב ולא יוסיפו על זה.
ישראל הלוי בעלסקי
י' אייר תשס"ב ברוקלין

As in the last example, we must calculate whether most of the old milk (i.e. the milk which was in the tank at the beginning of the 24 hour period) has in fact been pumped out of the tank before the 24 hour period ends.  We can calculate how many hours of pumping (at a constant pump rate) are required using the following formula:[6]
H  =  IV * .7 / R
Where:
H    = Hours of pumping needed to remove most of the milk from the tank
IV =  Initial volume in tank (in gallons)
R   =  Flow rate of pump (in gallons per hour)
 
The formula shows that in our case it will take 7 hours for most of the milk to be drawn out of the tank (and put back into the top).[7]  Since the “old” milk didn’t sit in the tank for 24 hours, there is no kovush and the tank is not milchig.   
Rav Schachter, Rav Belsky and Rav Genack 
read and signed this 


[1] Ikrei Dinim 7:19 cited in Pischei Teshuvah 69:33.

[2] Tuv Ta’am Vada’as II:33, III:214 & 226 as opposed to Yad Yehudah [Aruch-69:64 & 105:1 (pages 68a-first paragraph and 83b-first column respectively) and Katzar-69:98 and 105:2)—see also Darchei Teshuvah 69:256, 73:33 & 105:8].    

[3] Rav Belsky suggested this ruling and Rav Schachter supported it as follows:

לכאורה קשה מאוד לומר דמאחר שרוב התערובת הוא ממשקים החדשים, שהישנים שעדיין ישנם בטלים ברוב - ואין בכחם להבליע - דהלא איתא בבכורות (דף כ"ג) דאם נאמר בביטול דהמיעוט כמאן דאיתיה דמי, אז אף שאינו מטמא במגע, אבל במשא כן יטמא, דסוף כל סוף יש משא על הכל, והכי נמי לגבי בליעת איסורים לכאורה הוא כמו טומאת משא.  ובחשק שלמה שמה (בש"ס ווילנא) כתב בשם מהר"י קורקוס בביאור דעת הרמב"ם לחלק - לפסק הלכה - בין יבש ביבש לבין לח בלח - ועל פי זה ביאר הוא (הג"ר שלמה'לה ווילנער) בכוונת הרמ"א (בהלכות פסח - בנוגע לחוזר וניעור) ואולי לפי זה י"ל דהכי נמי הוי לח בלח - אף דהוי מין במינו, מכל מקום מתבטל וחשיב כמאן דליתי', ואינו אוסר על ידי כבוש, ועיין עוד בזה.
עש"ק פ' בראשית תשס"ב
צבי שכטר 
[4] The [image: image1] thanks Dr. Don Engelberg, Chairman of the Department of Physics at Queensboro Community College, for creating the coming formulas.  See the coming footnote for an example of how the formula is used.  The formula is accurate regardless of whether the intake is faster or slower than the outlet but cannot be used if the intake and outlet rate are equal because in that case “OR – IR” will be “0” and “OR /  (OR – IR)” would be dividing by “0” which yields an indeterminate answer.  The formula for that scenario is X = IV * e -R * T / IV (where “e” is the known scientific constant of approximately 2.71828 and “R” is the pump’s flow rate).  However, a simpler formula will be presented in the coming text which calculates the number of hours of pumping required to avoid kovush in these types of cases.    
All of these formulas presupposes that the liquids mix perfectly in the tank.  This is based on the principle of yesh bilah b’davar lach (Gemara, Rosh Hashanah 13b & Zevachim 80a, Rambam, Hil. Terumos 13:3-4 and Taz Y.D. 330:2) and the assumption that the liquids in the tank become thoroughly mixed together (see Shach Y.D. 201:56, Chazon Ish (Hilchos Mikvaos 5:5—Tinyana) and Iggeros Moshe Y.D. I:109-end).
[5] The calculation is as follows:

X  =  IV * (1 + ((IR – OR) * T / IV))OR / (OR – IR)
X  =  2000 * (1 + ((100 – 150) * 24 / 2000))150 / (150 – 100)
X  =  2000 * (1 + -.6)150 / 50
X  =  2000 * (.4)3
X  =  2000 * .064
X  =  128 gallons
[6] The actual formula is H = IV * .69315 / R but a slightly modified formula has been presented in the text so as to simplify the calculation and also create a margin of error.  See the coming footnote for an example of how the formula is used.  As noted in footnote 37, the formula used in Example C cannot be used if the intake and outlet rates are equal. 

[7] The calculation is as follows:

H = IV * .7 / R                                                                   
H = 1000 * .7 / 100
H = 700 / 100
H = 7
