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                                                           Introduction 
 
A patent is a document issued by the government that gives the 
engineering applicant exclusive rights to an invention for a period 
of 20 years. The invention must be something that is new and 
useful to society. An invention that is obvious to a person with 
average skill in a given field is not patentable. Patents are 
sometimes assigned to a company with one or more of its 
employees listed as the inventor. This is usually done as a prior 
condition of employment between the company and the 
employee. Patent laws give individuals and companies incentive 
to develop their innovative ideas for their own benefit and for the 
benefit of others. Some large corporations spend billions of 
dollars a year to develop useful and beneficial products that they 
otherwise may not have the incentive to do without the patent 
laws. 
 
Patents can be traced as far back as 500 BC to Europe where the 
first patents were granted in Greece for "refinements in luxury". 
In the 1400's, in Italy, a patent was issued for a barge that carried 
marble. Patents were granted in England and France in the 1600's 
and 1700's. The first Congress of the United States adopted a 
Patent Act in 1790 and the first patent was issued on July 31, 
1791 titled "in the making of Pot ash and Pearl ash by a new 
Apparatus and Process". It was signed by George Washington. 
Treaties between the nations of the world including the U.S. and 
Canada have gone into effect whereby members of one nation 
may obtain patents in another nation in a manner similar to their 
own country.    
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The word "patent" comes from the Latin word "patere" which 
means "to lay open". This refers to the fact that, in order for a 
patent to be issued giving the inventor exclusive rights to his 
invention, he must make his idea known to the general public. 
That is the reason why, in certain cases, some parties do not apply 
for patents for innovations which they consider too important to 
divulge for fear they will be infringed upon or ways will be found 
to circumvent them. 
 
A patent gives the inventor exclusive rights to his invention; 
however, it does not give him the right to interfere with another 
patent. For example, many inventions are improvements of 
existing patented products. An inventor may not produce the item 
with his patented improvement without the consent of the original 
inventor assuming that the original patent is still in effect. Patent 
infringement cases are held in civil courts where, if successful, 
monetary compensation awards are ordered. Patents may be sold, 
licensed, transferred, or even given away. It is common for 
corporations engaged in the same field of endeavor such as the 
automotive manufacturers to share patents for the mutual benefit 
of both companies. 
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Patent Process 
 
There are three types of patents; utility patents, design patents, 
and plant patents. Engineering patents usually fall into the 
category of utility patents. Utility patents involve materials, 
machines and components, as well as manufacturing parts and 
processes. Design patents involve only the appearance of an 
article. Plant patents, as the name suggests, are given to those that 
reproduce a new variety of plants. 
 
When a new idea that is worth applying a patent for is conceived, 
a drawing or sketch should immediately be made and a 
description written that makes the idea understandable to people 
working in the same field. The documents should then be signed 
and dated by the inventor and two other people who understand 
the idea depicted by the sketch and the written description. If 
applicable, the drawing and written description should explain 
what is currently used, what the deficiencies are, and how they 
can be remedied by incorporating the new invention. The 
information should be presented in a detailed manner and should 
include one or more claims made by the inventor for his 
invention. Patent rights will be lost if a patent application is not 
filed in the U.S. Patent Office within one year. 
 
After all the preliminary work has been done, a Patent Attorney 
should be consulted. The Patent Attorney, for a fee, will make a 
search for "prior art" with the U.S. Patent Office. Prior art 
includes any patent that has been written (or is pending) that is the 
same as or similar to the one being applied for. Assuming that the 
prior art shows that the proposed patent is a new and novel idea, 
the Patent Attorney will prepare the patent application and submit 
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it to the U.S. Patent Office who will examine the document and 
decide if a patent will be allowed. The government fee to apply 
for a patent is approximately $1100 for large corporations, but 
less than that for individuals. Patent Attorney fees can be much 
higher. If a patent is granted, there is a nominal yearly 
maintenance fee. Currently there are 150,000 patents issued every 
year and there have been a total of 8 million patents issued by the 
U.S. Patent Office since its inception. 
 
The following pages of this course document examine a patent 
granted to a major U.S. car company. The patent was one of 
several ideas proposed in an attempt to improve the performance 
of automotive vehicle engine coolant pumps (waterpumps) which 
had become a burden on vehicle warranty costs to the company. 
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Automotive Engine Coolant Pump 
 
Vehicle engine coolant pumps (waterpumps) circulate coolant 
through cored passages in the engine block where it absorbs heat. 
The fluid is then sent to the radiator where it is cooled and the 
cycle repeated. Waterpumps are normally mounted on the front of 
the engine block where they are driven by a belt from an engine 
driven pulley. Figure 1 illustrates the general layout of a vehicle 
coolant pump. Drive pulley 1 is attached to an elongated shaft 2 
which has pump rotor 3 mounted on the opposite end. The shaft is 
supported by double row ball bearing 4 which is mounted in 
waterpump housing 5 fastened to engine block 6. Fluid is pumped 
from the radiator through engine block opening 7 to engine block 
opening 8 where it flows through cooling passages, then returns 
to the radiator where the cycle is repeated.  
 
The design necessitates the use of an all important cartridge seal 
assembly 9 that prevents coolant from entering the bearing. The 
seal is the highest stressed; and therefore, one of the most 
critically analyzed components of the waterpump. Virtually all 
waterpump failures occur as a result of the failure of this seal.  
 
The cartridge seal is a rather complex assembly that incorporates, 
among other things, two contacting circular elements: one 
stationary, and a second that rotates against the first (cartridge 
seal assembly shown on Figure 8). The seal is so designed that the 
contacting surface between the two elements prevents coolant 
from entering the bearing. For the seal to operate satisfactorily, a 
small amount of coolant is allowed to enter the sealing zone for 
lubrication and cooling purposes. Occasionally, because of 
damage to the sealing surfaces from heat and the entrance of hard 
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particle contaminants, an excessive amount of coolant vapors and 
liquid pass through improperly functioning sealing elements to 
the next barrier which is bearing seal 10. The bearing seal is 
designed to be mounted as a press fit in the bearing outer ring and 
has multiple lips that contact the rotating shaft. Excessive 
amounts of coolant vapor and liquid corrode the shaft, wear away 
the rubber sealing lips, and enter the bearing. There they act to 
impregnate the grease rendering it ineffective as a lubricant 
which, in turn, results in a bearing failure. Replacing waterpumps 
can be a high warranty cost item for the automobile companies. 
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Magnetic Drive Vehicle Coolant Pump Patent 
 
Figure 2 is the first page of a U.S. Patent titled "Magnetic Drive 
Vehicle Coolant Pump". It was assigned to a U.S. car company 
with one of its employees listed as the inventor (name omitted). 
This first page contains the "Abstract" which, in one paragraph, 
defines the item being patented, its component parts, and the 
advantages that the design possesses. Below the abstract is a cross 
section drawing of the patented item with its components 
numbered for identification purposes. 
 
Figure 3 is the second page of the patent and is a larger scale 
replication of the drawing shown on Figure 2 that can better serve 
to explain the operation of the water pump. The main components 
of the waterpump are pulley 42 which has a cylindrical protrusion 
that acts as the inner ring of a double row ball bearing 54. The 
double row ball bearing is mounted in a cylindrical section 28 of 
pump housing 18. The pump housing is attached to engine block 
12 using a number of fasteners 24. The pulley is belt driven by an 
engine driven pulley (not shown). Embedded in the pulley are a 
number of magnets 46 whose attractive force acts on magnets 40 
embedded in pump impeller 34, which serve to rotate the 
impeller. The rotating impeller pumps cooled fluid from the 
radiator through engine block passage 14 outward to engine block 
passage 16 where it serves to cool the engine. It is then sent back 
to the radiator and the cycle repeated. Because this invention uses 
magnets to rotate the impeller, there is no need for a cartridge 
seal; the design is simple; the design is axially compact.  
 
Figure 4 contains the third page of the patent. As can be seen 
from all the text that is included on this page (also on pages 17 to 
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19, Figures 5 to 7), Patent Attorneys (who write the actual 
document as a patent application) use elaborate phrasing and very 
descriptive language and are very careful in their selection of 
words in writing patents. This is done so that there is no question 
of what the patented item is, what it intends to accomplish, and 
how the accomplishments will be made. It is information that can 
be used as evidence in infringement cases. 
 
Figure 4 contains the section titled "Background of the Invention" 
which explains, in lengthy discourse, the purpose and description 
of commonly used vehicle coolant pumps and problems 
associated with the cartridge seals. It then cites four (4) U.S. 
Patents that are used to argue the case of why the subject patent 
should be granted: 
 
1) U.S. Patent 3,632,220, "Coolant Pump": The first page of this 
patent is shown as Figure 8. The abstract describes the function 
and operation of conventional engine coolant pumps (with 
drawing) and the features in the invention which serve to cool the 
cartridge seal and prevent particles (such as casting core sand) 
from causing damage to it. This patent is cited to illustrate the 
vulnerability of the cartridge seal in the design of conventional 
engine coolant pumps which adds creditability to the design of the 
subject patent that eliminates the cartridge seal altogether. It is 
also cited to show how conventional coolant pumps, with direct 
drive from the pulley through the bearing shaft to the pump 
impeller and possessing a cartridge seal, are inherently more 
complex and axially longer than the subject patent. 
 
The drawing on Figure 8 shows the complexity of the cartridge 
seal. Part number 26 is the rotating sealing member and 27 is the 
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stationary sealing member. Number 28 is a spring which acts on 
the stationary ring to apply sealing pressure to the sealing 
elements. Also shown is annular boot 29 which prevents leakage 
around the stationary side of the seal and spring retainer 28a 
which serves to mount the cartridge assembly inside the pump 
housing bore. A simple representation of the bearing seal (not 
numbered) is shown just to the left of the cartridge seal. 
 
2) U.S. Patent 3,802,804, "Magnetically Coupled Pump 
Structure": The first page of this patent is shown as Figure 9. It 
describes a magnetically driven pump mounted on the side of a 
large tank that contains very hot liquids and corrosive chemicals. 
The reason for citing this patent is to acknowledge that the 
magnetically driven feature of the subject patent is not itself new, 
but the fact that it is of simple design and axially compact (both 
extremely important advantages when mounting to the front of a 
vehicle engine block) separates it from this cited patent which has 
virtually no space limitations. 
 
3) U.S. Patent 4,304,532, "Pump Having Magnetic Drive": The 
first page of this patent is shown on Figure 10. It is cited for the 
same reason that the above patent is cited. It has a magnetic drive 
but there are no space limitations. Also, it is powered by an 
electric motor, whereas a vehicle coolant pump is powered by an 
engine driven belt. 
 
4) U.S. Patent 4,115,040, "Permanent Magnet Type Pump": The 
first page of this patent is shown on Figure 11. It is cited again for 
the same reason that above patents are cited. It has a magnetic 
drive but there are no space limitations.  
 

Engineering Patents I: Overview – LE2-006 

© Robert P. Tata, 2023 10 



 

The next section of the subject patent text begins on Figure 4 and 
is titled "Summary of the Invention". It is an extremely 
elaborately worded section which explains, in detail, the object of 
every facet of every part of the invention. Again, it is included in 
the patent so that there will be no mistake of what the invention is 
comprised of and what its patentable features are. 
 
The next section of the patent text is contained on Figures 5 to 7 
and is titled "Description of the Preferred Embodiment". It 
explains in great detail the function of every part of the patent 
using the part numbers that are given on the drawing on the first 
two pages of the invention (Figures 2 and 3). It ends proclaiming 
each of the three claims made by this invention which are as 
follows: 
 
Claim 1) This claim describes the invention as comprising the 
pump housing and the pump impeller. However, the pulley and 
the hub are described as separate pieces, although this description 
is not the way they are shown on the drawing but is a credible 
option. 
 
Claim 2) This claim is the same as claim 1 except the pulley and 
the hub are listed as one piece which is the way they are shown on 
the drawing. 
 
Claim 3) This claim is the same as claim 2 except the double row 
"rolling" bearing is mentioned for the first time which is the way 
the invention is shown on the drawing. The pump could 
conceivably be made without a rolling bearing where arguments 
could be made that such a design variation is intended by claims 1 
and 2 where no mention is made of the rolling bearing. Notice 
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that the word "rolling" was used to describe the bearing which is 
shown as a ball bearing on the drawing, but because it was 
referred to as a "rolling" bearing, this indicates that the use of a 
roller bearing is also part of the invention. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Engineering Patents I: Overview – LE2-006 

© Robert P. Tata, 2023 12 



 

Figure 1 
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Figure 2 
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Figure 3 
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Figure 4 
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Figure 5 
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Figure 6 
 

 
 

Engineering Patents I: Overview – LE2-006 

© Robert P. Tata, 2023 18 



 

Figure 7 
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Figure 8 
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Figure 9 
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Figure 10 
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Figure 11 
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