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3-A SSI Mission Statement

It iIs the mission of 3-A Sanitary Standards, Inc.
to enhance product safety for consumers of
food, beverages, and pharmaceutical products
through the development and use of 3-A
Sanitary Standards and 3-A Accepted

Practices.
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What I1s 3-A SSI?

3-A Sanitary Standards, Inc. (3-A SSI) is a not-for-
profit 501(c)(3) Accredited Standards Developer
(ASD) organization dedicated to protecting public
health.

3-A SSl executes its mission by:

A Developing 3-A Sanitary Standards and 3-A
Accepted Practices for sanitary equipment
design, fabrication and materials of construction

A Providing a TPV program to monitor equipment
conformance to individual 3-A Sanitary
Standards.



History of 3-A SSI

1920 1944 USPH 1956
First Standard Participation First Symbol
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3-A SSI| Standards & Practices

3-A SSI| was accredited by the American National
Standards Institute (ANSI) as an American Standards
Developer in 2004. Consensus development process
IS audited and in accordance with ANSI Essential
Requirements

A Hygienic design criteria for equipment
designed and manufactured for use in milk
and food products.

A Equipment is designed for cleanability and
Inspectability.



3-A SSI Structure

Steering Committee

Third-Party Verification Coordinating Committee

Food Processing Suppliers Association (FPSA)
International Association for Food Protection (IAFP)
International Dairy Foods Association (IDFA)

U.S. Department of Agriculture (USDA/AMS)

U.S. Food and Drug Administration (FDA/CFSAN)
European Hygienic Equipment Design Group (EHEDG)

1 Public Interest/Regulatory Sanitarians
1 User/Processors
1 Equipment Fabricators
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General Requirements




Organizational Stakeholders

TheUnited States Public Health ServicfUSPHSor PHS)
USPHSs a collection of agencies of frepartment of Health
and Human Servicesncerned witpublic health, containing

nine out of the department's twelve operating divisions. PHS h
Its origins irthe system of marine hospitakst originated Iin

1798. In 1871 these were consolidated intddhee Hospital
Service, and shortly afterwards the positi@uajeon

Generahnd the PHSCC were established. As the system's sco
grew to include quarantine authority and research, it was
renamed the Public Health Service in 1912.



https://en.wikipedia.org/wiki/United_States_Public_Health_Service

U.S. Government

Pasteurization was invented during a time when millions of peor
became sick and died of tuberculosis, scarlet fever, typhoid feve
and other diseases that were transmitted through raw milk.
Pasteurization has prevented millions of people from becoming
Routine pasteurization of milk began in the United States in the
1920s and became widespread by 1950 as a means to reduce
contamination and reduce human ilinesses. It led to dramatic
reductions in the number of people getting sick. Most public
health professionals and health care providers consider
pasteuri zati on one of publ i c
Interventions ever!



U.S. Government

A brief history of raw milk and the law

Pasteurization the process of briefly heating a substance to hig
temperatures in order to kill bact@riavas first widely applied to
milk in the USluring the 1920s

At the time, the country was rapidly urbanizing, so milk had to
travel a greater distance before reaching most customers. In an
before widespread refrigeration amowledge of proper

sanitary practices this gave bacteria inside milk more time to
grow,leading to outbreaks of tuberculosi®nd other diseases.

In response, the FDA and other health officials began encourag!
pasteurization. By the 1950s, the treatment was essentially univ
for commercially sold mil®ince 1987, tieDA has bannedall

sales of unpasteurized milk for human consumption that has
crossed state lines. Different states, though, have different rules
regarding raw milk sold within their borders.



U.S. Government
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Technology Evolution

A Originally, milking and processing took place on the
dairy farm itself. Later, cream was separated from th
milk by machine on the farm, and transported to
afactoryto be made into butter. The skim milk was fe
to pigs. This allowed for the high cost of transport
(taking the smallest volume higilue product),
primitive trucks and the poor quality of roads. Only
farms close to factories could afford to take whole mi
which was essential for cheesemaking in industrial
guantities, to them.



Technology Evolution

A Originally milk was distributed in 'pails', a lidded buck
with a handle. These proved impractical for transport

oy road or rail, and so thmelk churnwas introduced,

pased on the tall conical shape ofothiger churn.

_ater large railway containers were introduced, enab

the transport of larger quantities of milk, and over

longer distances.

A The development okfrigeratiorand better road
transport, in the late 1950s, has meant that most
farmers milk their cows and only temporarily store th
milk in large refrigeratédlk tanks, from where it is
later transported by truck to central processing facilit




Technology Evolution

A In the United States, a dairy cow produced about 5,3
pounds (2,40Kg) of milk per year in 1950, while the
averagélolstein cown 2019 produces more than

23,000 pounds (10,0k9) of milk per ye&df


https://en.wikipedia.org/wiki/Dairy#cite_note-16

echnology Evolution

A, 0, BALDWIN.
Cow-Milker,

No. 212,423, Patented Feb. 18, 1879. Bal dwi nos HyVvikere ni
1879

This machine consisted of a hand
pump connected to a container
with a rubber cup that fitted all
four teats and pumped them
simultaneously. These were both
continuousnilkers which proved
to be painful to the cows causing
them to kick over buckets and
contaminate the milk. They did,
however, pave the way for future
generations of milking machines.
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Technology Evolution

Specification forming part of Letters Patent No. 212,428, dated February 13, 1879; application filed
December 21, 1878,

To all whom it may concern:

Be itknown that I, Mrs. ANNACOREY BALD-
winN, of Newarlk, in the county of Essex and
State of New Jersey, have invented a new and
useful Improvement in Cow-Milkers, known as
a “Hygienic Glove-Milker,” of which the fol-
lowing is a specification :

In the drawings, Figure 1 is a side elevation.
Fig. 2 is a plan,

My invention relates to appliances for millk-
ing cows, wherein a sack or case of elastic rub-
ber is placed over the udder, having at the
top a contracting band, made to press closely
against the undder, fo prevent the air from en-
tering into the case. This sack terminates be-
low in four tubes for the teats, with a press-
ure-band to cloze about the upper end of the
teat, and the lower ends of the tubes widen
out into one tube or sack, the four tubes unit-
ing in one, which extends and connects with
a suction-pump, the operation of which on the
case andon the pressure-bands draws the mill.
This becomes a glove-milker, like an inverted
glove—ithe npper part as the hand on the nd-
der, and the tubes and bands as the thumb and
fingers on the teats.

The operation of milking is similar to hand-
milking, in which the tube extending to the
pump compares to an arm, and the tubes and
bands for the teats to fingers pressing them,
the pressure coming from the suction of the
puamp.

A is an elastic rubber sack or case, and B
is an elastic compress-band at the upper end,
the whole to close over the ndder and keep
out the air. C C are tubes in the lower end
of the ease, which are a division of the ease

into four tubes for the insertion of the teats;
and on these tubes are placed elastic rings D,
to be pushed up to the npper end of the tubes,
when the teats are in them, to prevent any air
that might possibly have passed into the case
above from passing into the tubes.

The lower ends of the tubes C run together
and form one tube, E, which extends out lat-
erally to form a connection with a suction-
pump, F. The pump and milking apparatus
may be stationary, and the cow be driven into
a certain position relative to ift, or may be
portable.

The action of the pump exhausts the air
from all the case and tubes, and then draws
the milk by the reciprocating pressure, which
flows out to fill the vacuunm in the tube IE, and
by the pump is discharged into the pail G.

This simple and harmless method of millz-
ing will do the work many times faster than
the old hand process, and at a great saving of
tax on the hands of the milker.

A rubber band attached to each side of the
case, and extending over the baclk of the cow,
may be used, if needed, to assist in holding
the case in position on the udder.

What I elaim as my invention, and desire
to secure by Letters Patent, is—

The case A, with the band B to fit on the
udder, and the connecting - tnbes C C and
bands D to fit on the teats, in combination
with the tube I and pump I, substantially as
and for the purposes specified.

Mers. ANNA COREY BALDWIN.

Witnesses:

HorAoE HARRIS,
Gro. B, ADAMS.
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echnology Evolution

Hand milking a cow is an agd art, basically with a pail, a stool, and twaerllitioned hands
youdbre on your way to becoming a dairy fa

Hand mil king was the way of the wor Imidkerunt
was invented in 1860 by Lee Colvin in New York. Baltavena New Jersey farmer, invented
and patented the first milking machine 1in

1879, which was alsne of the first American patents listed

This machine consisted of a hand pump connected to a container with a rubber cup that fitte
four teats and pumped them simultaneously. These were both contitkersisvhich proved to

be painful to the cows causing them to kick over buckets and contaminate the milk. They did
however, pave the way for future generations of milking machines.

The First Parts Upgrade

The pulsator, a part that ensures intermittent flow instead of constant milking, was invented |
1895 and was first put in the Thistle Vacuum Milker; it worked great, but had a few sanitation
issues. The pulsator proved to be a better alternative than continuous suction and during the
20 years several variations of these machines would be used on dairy farms around the wor

Surge Bucket Milker

Invented by Herbert McCornack in the early 1920s, this machine surged and moved back an
forth, mimicking a calf's natural milking movements. This machine consisted of four short rutk
tubes, which made for better sanitation, cleaning, and was more efficient as the vacuum purr
mounted inside the bucket.


https://patentimages.storage.googleapis.com/01/ad/14/cba16fad20669a/US212423.pdf
https://surgemilker.com/history.html
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echnology Evolution

Not much changed during the next thirty years, but when changes happer
t hey were significant. |l n t he 19E
chat. Installed above the milking stalls, pipelines fed into a centralized vat
allowing for milking several cows at the same time.

Introducing Automatic Milking Systems

Although this would take more than a decade from concept to installation,
first automated commercial milkpaylour(or AMS short for automatic
milking systems), which was set up in the Netherlands in 1992, revolution
the dairy industry as a whole.

Milking robot includes a robotic arm that sterilizes each teat then attaches
milking cups guided by lasers.

Growth of Automatic Milking Systems



Technology Evolution/Standardization

A Growth of Automatic Milking Systems

A In 2000, there were approximately 800 AMS farms worldwide
2010, there were approximately 10,000 AMS farms worldwide
and today there are more tl3&000 Robotic Dairy System
(RDS) units worldwide

A From the first automation on a dairy farm to today, there have
been multiple enhancements to the process. The impact? Gre
efficiency, better animal welfanecbetter farmer welfare.

better for the land, the herd, the consumer, the farmer.


https://roboticsbiz.com/history-of-automatic-milking-systems-ams-timeline/

Technology Evolution/Standardization

A Innovationd Milking one cow at a time to rotatory milking

parlors.

A Radio Frequency Identification (RFID) tag is read when each

walks into their milking stall.

A Cow Is provided tailored nutrients based on their milking data

health, and body conditioning.

A Individual milk can be tested and then their milk either procee

to the central vat or be routed to the dump bucket alerting fari
staff to any issues that particular cow might have.

A The cow exits the parlor and returns to their barn/stall



Technology Evolution/Standardization

A With these systems, cows spend less time being milked, whic
leaves more time for comfortably resting.

A An average person can milk, by hand, four cows per hour.

A AMIs with a 40 unit rotary parlor can milk up to 220 cows per
hour.



Equipment Evolution

A History Of AMS 0 Timeline

A Catheter milking machiit1 3 Catheter
milking machine first appeared. It was machin
tubes made of wood or featuring quills, which
could be inserted into the teats, forcing the

sphincter muscle to open and allowing milk to
yow out of the mammal



Equipment Evolution

A 18510 Hodges an@rockendemleveloped the
earliest vacuum machine that used a large guf
percha cup connected with a hand pump, and
was operated by pttir
the same year, Anna Baldwin developed a sin
milker, using a pitcher pump and bucket.

A 186 L.O./Colvin invented the first successful
handoperated vacuumilket




Equipment Evolution

A The earliest vacuum milking mach&@£0 The
first vacuum machindsglurchlandmilking
machine named after its inventor Willilam

Murchlangd commercially entered the British
market.

A 188D In Scotland, Williamurchlandnvented

a very successful vacunmiker which hung
suspended under the cow.

A 1898 The USDA finally tested and gave its
approval to a pulsator milking machine.

>



Equipment Evolution

Al89BThe famous Thi stl e
to Incorporate such a pulsator into the design,
which combined a steaimnven pump to effect
both suction and squeezing movements.

A 1910 New Zealand dairy farmer Norman
Dayshinvented the first mechanized milking
system for dairy cows. It was finetuned by
DelLavaland commercially launched.



Equipment Evolution

A 19220 Herbert McCornack invented the surge
milker This new machine incorporated a tug
and pulling motion to the pulsating vacuum of
previous milking machines.

A 19520 The herringbone milk parlor was
iInvented in New Zealand.

A 19710

he first automatic milking system was

patented Iin former East Germany.



Equipment Evolution

A 1980 NEDAP Co in the Netherlands
developed an electronic individual identificatio
system and used it for automatic concentrate
feeders In frestall barns. The Federal Researc
Institute for Agriculture at Kiel in Germany
completed some fundamental aspects of an
automatic milking system using ultrasonic
sensors, a CCD camera, and a laser to locate
teats.



Equipment Evolution

A 19830 IMAG-DLO at Wageningen in The
Netherlands organized the second symposiun
enti tl ed OAut omati on

A 19850 The first milking cup is attached to a coy
using a robotic arm under an experimental
setting.

A 19860 HokkaidoKonsenAgricultural
Experiment Station and Hokkaido Industry

Research Institute started together developincg
milking robot.



Equipment Evolution

Al198MO®The third symposi u
Dai ryingo was hel d 11
presentations, seven concerned the automatic
of milking, including three from the UK, two
from West Germany, one from France, and on

from Denmark.

A 19883 The research council and the UK
Ministry of Agriculture set up a robotic milking

project.



Equipment Evolution

A 199 A automatic milking system developed |

CEMAGREF In France was tested for a short
period.

A 19920 The first commercial AMS installed on &
farm in The Netherlands. It represented one o
t he most signi pcant t
the dairy Industry due to Iits capabillity to reduc
negati ve human | nyuer

error and microbiological contamination on the
resulting milk quality.



Equipment Evolution

A 19920 A Review and Design of Robotic Milking
Systems, Mottram, listed the challenges to
overcome during milking.

A 19930 A report issued by ti&lsoeResearch
nstitute outlined the technology used by one
orototype milking robot to tackle the attachme
oroblem.




Equipment Evolution

A 19960 The milking robot developed by
Duvelsdorfin West Germany used a computer
database of the positions of the teats, and an
ultrasonic sensor and light barrier established
the exact position. This system was taken ove
by Westfalian Germany in 1996 and named
Leonardo.



Equipment Evolution

A 1990 Alfa Laval in Sweden commercialized th
first Voluntary Milking System (VMS). The
Advancing Livestock Technology started the
project OPromoti on of
mi | king system. 0 A cc
reported field experience Automatic Milking
Review IDF2000.

Al9O9®BJapanese mil ki ng r
hit the market.



Equipment Evolution

A 20000 Approximately 800 farms worldwide
started using AMS. In Japan, the milking robot
were testing at four public agricultural
experimental stations and were in use at over
private dairy farms.

A 200D Under Greenfield Project, Hamilton, the
first cow milked in New Zealand using an AMS

A 20070 Approximately 8000 AMS units became
operational on farms in 22 countries worldwide

A 20080 First commercial AMS farms were
established in New Zealand.




Equipment Evolution

A 20090 AMS was estimated to be deployed on
more than 8000 dairy farms in over 25 countri
worldwide.

A 2010 The number of AMS rose to 10000. The
first automatic rotary milking parlor was
released.

A 20200 3-A SSI PublishestEdition of 3-A
Sanitary Standard for Unitized Equipment for
Automated Milking Installations, Number 102
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Technology Evolution/Standardization

AMS/AMI A SAC (Denmark), purchased
GEA Farm Technologies the Dutch manufacturer of
the Galaxy Robot ANIS

Lely(Netherlands),ely Astronaut

INVES 2005, sell under the
DelLaval(SwedenDelLavaV/ MS mgﬁ IA ﬁiﬁ%ﬁ;@lme
Fullwood(UK), Merlin AMS Starlin8 o u M BrbFlex &
Milkomax(Canada)lieStall A SoftecnlAhmedabad,

AMS India) Manufacturer of
BoumaticRobotic@L), MR- Automatic Milk Collection
S1 MRD1 System. | |

ADF Milking (UK), A JSQMototechdlithuania,

manufacturer of mobile
milkingparloursystems.

Manufacturer of the Automatic
Dipping and Flushing system.


https://en.wikipedia.org/wiki/GEA_Farm_Technologies
https://en.wikipedia.org/wiki/Lely_(company)
https://en.wikipedia.org/wiki/DeLaval
https://en.wikipedia.org/w/index.php?title=Milkomax&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=BoumaticRobotics&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=ADF_Milking&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Prompt_Softech&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=JSC_Mototecha&action=edit&redlink=1

Voluntary Standards

Incorporated By Reference
3-A Sanitary Standards & Accepted Practices are provided free
and available at U.S. Library of Congress

Incorporation by reference is a drafting tool that enables federe
agencies to give legal effect to materials that are already publi:
elsewhere. This is allowed under a provisigmredfreedom of
Information Act 5 U.S.C§552(a)(1). Section 552(a) requires
agencies to publish regulations irttweral Reqgister order to
enforce them. Section 552(a)(1) provides that if material
published elsewhere is "reasonably available to the class of
persons affected" and the Director of the Federal Register
approves its incorporation by reference, that material will be
"deemed published" in the Federal Register.



https://en.wikipedia.org/wiki/Freedom_of_Information_Act_(United_States)
https://en.wikipedia.org/wiki/Federal_Register

Voluntary Standards

It is most controversially used to incorporate privately authored
voluntary consensus standards into health and safety regulatior
without infringing the standards developers' copyright. Federal |:
and policy, embodied in tNational Technology Transfer and
Advancement Aaf 1995 an®ffice of Management and
Budgei(OMB) Circular AL19, requires federal agencies to use
these standards instead of creating "governmiegnte” technical
standards purely to serve regulatory purpbses.

In some countries, a specification phi@ént applicatiomay
Incorporate by reference the content of a prepmies} patent
application, or nepatent publication. The information
Incorporated by reference is treated as part of the text of the
application as filed.



https://en.wikipedia.org/wiki/National_Technology_Transfer_and_Advancement_Act
https://en.wikipedia.org/wiki/Office_of_Management_and_Budget
https://en.wikipedia.org/wiki/Incorporation_by_reference#cite_note-2
https://en.wikipedia.org/wiki/Patent_application
https://en.wikipedia.org/wiki/Patent
https://en.wikipedia.org/wiki/Incorporation_by_reference#cite_note-3

3-A Sanitary Standards

A USDAT General Specifications for Dairy Plants

Approved for USDA Inspection and Grading
Service

A All new, replacement or modified equipment and
all processing systems, cleaning systems,
utensils, or replacement parts shall comply with
the most current, appropriate 3-A Sanitary
Standards or 3-A Accepted Practices.



3-A Sanitary Standards

A USPHS/FDA Pasteurized Milk Ordinance (PMO)

A Egquipment manufactured in conformity with 3-A
Sanitary Standards complies with the sanitary
design and construction standards of this
Ordinance.



3-A SSI General Requirements
for Sanitary Standards

ANSI approved 2/01/2018

The GR 1 s a normative basel i1
which stands on its own by establishing the common

fabrication criteria of hygienic design principles and

definitions found throughout all 3-A SSI Standards &

Accepted Practices.

With all the common elements in one base Standard, all
iIndividual equipment Standards and Accepted Practices will
reference the General Requirements Standard as a

normative reference. Only specific fabrication criteria with
necessary exceptions or additions to the GR will be found

I n the fAB Level o Standar ds/ A



1990s2000s Format & Style
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3-A SSI General Requirements
for Sanitary Standards

Scope:

This 3-A Sanitary Standard defines the
general requirements for sanitary (hygienic)
equipment intended for processing milk, milk
products, foods, food ingredients,
beverages, or other edible materials.



Structure of General
Reguirements

A Product Contact
ANon Product Contact



Product Contact Surfaces: All surfaces which are
exposed to the product and from which splashed
product, liquids, or soil may drain, drop, diffuse or
be drawn into the product or onto surfaces that
come into contact with product contact surfaces

of packaging materials.

/
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Nonproduct Contact Surfaces: All exposed
surfaces from which splashed product, liquids, or
other soil cannot drain, drop, diffuse or be drawn
Into or onto the product, product contact surfaces,
open packages, or the product contact surfaces
of package components.

/
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Key Sections of GR

PRODUCT & NONPRODUCT CONTACT SURFACES
Material of Construction

Surface Texture

Permanent Joints/Non-Permanent Joints

Cleaning and Inspectability

Draining

Gaskets, Gasket Retaining Grooves, O-rings and Seals
Radii

Threads (exposed/ enclosed)

Coll Springs

Shafts and bearings

Openings and Covers



Key Sections of GR

Materials for Product Contact Surfaces:
Metals/Non-metals

~

A

>

All materials having product contact surfaces shall be of such
composition as to retain their surface and conformational
characteristics under normal use and when exposed to the
conditions encountered in the environment of their intended
use, including cleaning, sanitizing treatment, and/or sterilizatic

Product contact surfaces shall not impart any toxic substance
Into the product under normal use and when exposed to the
conditions encountered in the environment of their intended
use, including cleaning, sanitizing treatment, and/or sterilizatic
(Note: Reference applicable Federal law and regulation).



Key Sections of GR

Materials for Non-Product Contact Surfaces:
Metals/Non-metals

A All nonproduct contact surfaces shall be of corrosion
resistant material or material that is rendered corrosic
resistant. If the surfaces are coated, including painte
surfaces, the coating shall adhere. All nonproduct
contact surfaces shall be relatively nonabsorbent,
durable, and cleanable. Parts that are removable for
cleaning having both product contact and nonproduct
contact surfaces shall not be painted.



Key Sections of GR

Surface Texture of Product/Solution Contact Surfaces

A Surfaces, including fabricated, welded, soldere
and brazed joints, shall be at least as smooth :
32 pin. R(0.8 pm B finish and shall be free of
pits, folds, crevices, and cracks in the final
fabricated form



Key Sections of GR

Surface Texture of Non-Product Contact Surfaces

A Exposed surfaces shall have relatively smooth
finishes and be relatively free of pockets and
crevices where soll or liquid can collect.



Applying the GR to New Tech

A New food processing equipment technologies
those without current hygienic design standarc
can utilize the sanitary construction
requirements in théeneral Requirers¢sutslard

A Mature technologies that request
Standardization for specific hygienic design
requirements can utilize tBeneral Requirement
as a normative reference and add only specific
requirements or exclusions to General
Requirements.



New Standards in Automation

A 3-A Sanitary Standard for Rabetl Automation System:
Number 1630 Effective 10/13/2016

A This 3A Sanitary Standard applies to the sanitary use
of industrial robot systems integral with food
processing, preparation, or other applications or
Industries where process equipment cleaning and
sanitization is required. This standard addresses the
robot and ancillary robotic system equipment, includil
the robot base, end of arm tooling (EOAT), tool
changers, and robot dressing.

A This standard does not apply to robots associated wi
milking systems on dairy farms.



New Standards in Automation

A 3-A Sanitary Standard #rSanitary Standard for
Unitized Equipment for Automated Milking Installatior
Number 1620 - Effective 3/12/2020

A Applies to the sanitary aspects of the unitized
equipment for an automated milking installation (AMI
Inclusive of the equipment applied to a hooved
mammal to extract milk and continues to all
components as used in the automated milking
Installation exclusive of the container or tank or vesse
In which the milk is cooled and stored and from whickl
the milk is removed from the dairy farm.



ITEM 9r. UTENSILS AND
EQUIPMENT -CONSTRUCTION

AOAMI s shall comply with all
requirementsand/or& St andards. 0

3-A Sanitary Standards and Accepted Practices for dairy
equipment are developed bASanitary Standards, IneA(3
SSI). 3A SSl is comprised of equipment fabricators,
processors, and regulatory sanitarians, which include: State
milk regulatory officials, USDA Agricultural Marketing Servic
Dairy Programs, the USPHS/FDA Center for Food Safety
and Applied Nutrition (CFSAN) Milk Safety Team (MST),
academic representatives and others. Equipment
manufactured in conformity withA3Sanitary Standards and
Accented Practices comnlies with the sanitary design and
construction standards of this Ordinance



