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Summary. The article describes the analysis of changes in
patenting designs gondola car bodies over the past 20 years
and their development prospects. It was conducted during the
study of the dynamics of patenting designs gondola in leading
countries. There is the distribution of patent fund by country
patent search and problems of structural components. The
article displays the dynamics of patenting in the country.
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INTRODUCTION

Improving of technical level of produced
freight cars and their competitiveness on the
international market on the basis of new scientific
and technological development is an important task
of the transport sector of Ukraine.

In accordance with the state program
"Ukrainian wagon" which was approved by the
Ministry of Infrastructure of Ukraine on February
4th 2011 one of the main objectives was to create
models of freight cars of new generation.
According to the Cabinet of Ministers of Ukraine
dated September 7, 2011 Ne 942 "On approval of
the list of priority thematic areas of research and
scientific and technological development for the
period up to 2015 and the Law of Ukraine" On
Amending the Law of Ukraine "On priority
directions of science and technology "dated
September 9, 2010 N 2519-VI of the priority
directions of science and technology until 2020,
which resulted in forecasting the development and

improvement of basic units and structures in
general - the chronological development of the
system over time, which must not be based on an
analysis of patent information content determines
the future development of alternative designs.

PROBLEM DESCRIPTION AND THE
ANALYSIS OF RECENT RESEARCH

The operation of modern gondolas showed
the significant design flaws, which entail
additional costs for repairs. Gondola is the most
easy-to-break type of rolling stock. The line of
basic constructions of gondola has more than 20
models, but they all have a certain number of
drawbacks. The above is confirmed by the fact that
solid support body in some places can receive
serious damage in operation, including cracks in
the welds pillars pivot in the joints and lower
substrate binding and cracks in vertical sheets of
intermediate transverse beams in the area of the
low link. These damages are caused by significant
tensions that arise in operation [2-7,10, 13, 17].
The above proves the relevance of the deployment
of research and development work to address
scientific and applied tasks - development of new
structural solutions and patent searches.

One of the important stages of the research
and determine trends, current and future level of
performance cars is to analyze patent search. The
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patent research regulated by the state standard
GOST 3575-97 in Ukraine. It sets out the basic
terms and procedures for patent research. The
patent research is important for budget institutions
or partially financed from the state budget.
Mathematical methods of calculation and analysis
of the patent fund allow assessment of trends
object technology. Using these methods defined
areas of structures, including long-term trends and
who have exhausted their potential [1, 8-16, 18-
21]. The relevance of the chosen research topic is
determined by the fact that the prediction of
gondola structures can decide in the direction of
search and research, upgrades designs of cars in
general.

THE PURPOSE OF THE ARTICLE

The article presents an analysis of the
dynamics of patenting designs gondola body for
the past 20 years and prospects for their
development. The analysis conducted in the study
of the dynamics of patenting designs gondola in
leading countries.

MAIN CONTENT

The patent information is most valuable
material for the prediction of construction technical
system which is the body gondola because of its
specificity, novelty, accuracy, concentration,
completeness of information about the technical
nature.

Analysis of the entire array of patent
information allows us to trace not only the
evolution of structures, but also to determine the
status for a given period and identify prospects. To
identify existing structures of gondola body patent
search conducted in the following countries:
Germany, U.S., EU, China, Canada, Ukraine and
Russia. There was the search of technical
information in journals, newsletters, directories
listed industrial countries. The depth patent search
was defined research objectives: determine trends
and identify the most promising developments.
Using patent information is based on the fact that
the patent application is implemented in 10-12
years in the first sample and another 8 years - in
mass production. The analysis revealed that the
average time of development in the production of
patented technical solutions to improve the
gondola is 17-20 years. [15,16].

The distribution of patent search by countries
is shown in figure 1
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Fig. 1. The distribution of patent fund by country
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The distribution of patent search is valuable
information but it gives only a generalized notion
of patenting by country patent search and more
valuable information is the direction of body
structures from patents.

The Distribution Patent Foundation on issues
of patent search by countries is shown in figure 2

Analyzing the problem areas are the main
structural elements to be baskets gondola upgrades
are: a wall socket, frame, removable roof
sheathing. This dramatically upgraded body
gondola through the introduction of various forms
of profiling in Russia and Ukraine. Directions for
searching of solutions to implement new profiles
with ample roof are prevalent in the United States
and Chinese. Development of reverse body has
evolved in Europe. Covering improvement is
engaged by scientists in Canada.

The analysis of the patent was based on the
so-called patent numbers that show the distribution
of patent documents in time. Generally, the study
of the dynamics of patenting is conducted for each
selected direction for the region as a whole,
separately for each country search. In addition, the
dynamics of patenting is determined separately for
domestic security document and in general, the
"global" data. Determining the quantitative
characteristics of the dynamics of the study area
can be done by various methods, the most famous
of which is to compute the so-called coefficient of
dynamic (dynamic curves), the value of which
characterizes the intensity of a particular area.
Method of calculating dynamic coefficients is
rather complicated and time-consuming [18]. The
prospect of technical areas revealed by regression
analysis selected array of inventions, consistently
developing specific technical solution or signs. The
criteria adopted by the prospects of the dynamics
of patenting rates offered by N.M. Timofeevoy
[20]:

N, =

1

N, e, (1)

N, - The number of applications per year t;
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Fig. 2. Distribution of the patent fund issues

N, - The number of patents per year at
beginning point,

e - base of natural logarithms,

B - coefficient of prospects,

t=7 , — r , number of years,

T, - current year,
T, - year of origin.
Year of the origin, we obtain a linear

relationship, which is solved by the method of least
squares(1):

In N, =1In N, -6t, , (2
Let, InN,—y,a InN,—a, , and get ,
Yy, =a+et, or
y=y+e(t,—t) . 3)
k k

_ Ztl _ Zyz
Where: ;==L .} ==L k-number of

K K

points on axis «t»
Prospect coefficient ¢ is given by formula:

) Z] (v, =) (t, - f_)
YO}

(4)

8

For the mode of assessment of the reliability
of the regression slope coefficient in having
random variation, was conducted in relation to the
value of this quantity standard deviation of the
experimental points (Sb). Thus test the significance

of the slope coefficient (per Student) was
determined from the equation
6
t = — > (5 )
a S .
where:
standard
S s K 5
\/ Zﬁl (.- 1)
deviation for the prospect coefficient:
g = \/z] (y - y’) - standard
K - 2

deviation for the regression line.
For existing tables so-called Student's
6

SS
degrees of freedom defined width of the
confidence interval. Were selected for analysis
only those values in, for which bilateral confidence
probability was at least 90%.

Figure 3 graphs the regression dynamics
patenting gondola body on the countries and

technical areas of the body structures.

distribution for the ratio and the number of
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Fig. 3. The dynamics of patenting body gondola Country Patent Search

1.Canada (b=-0,181,S,=0.087, =2,08)

2. US and Germany (b=0,032,S,=0.031, =1,03)

3. the USA and China (b=-0,142, S,=0.072, =1,92)
4. Ukraine (b=0,315S,=0,12, =2,625)

5. Russia (b=0,304,S,=0.15, =2,03)

The analysis of patenting trends in technical
development and improvement of gondola body
should be complemented by statistical studies. The
most significant inventions in each direction
patented in many countries. This so-called "patent-
analogues", they are sometimes 60% of the total
amount of patents. The practical value of such
inventions confirmed production experience in
priority countries.

Therefore latitude extent of patenting and
patent solutions also allow for a comparative
assessment of the prospects of individual
inventions and various technical areas.

CONCLUSIONS AND RECOMMENDATIONS
FOR FUTURE USE

The greatest test of significance patents
gondola body prevails in countries such as Ukraine
and Russia.

The results of the research allow identifying
the main directions for the development work of
modernization of gondola body.
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[TPOI'HO3MPOBAHUE TEHIEHLIWI PA3BUTUA
KOHCTPYKIINHN KY30BA ITOJTYBAI'OHOB HA
OCHOBE AHAJIM3A MACCHUBOB ITATEHTOB

Anexceii @omun, Anexceii bypnyyxuii

AnnoTtanusi: B crarenm mpexacTaBieHBl aHANMNU3 AWHAMHKA
MAaTEHTOBAaHMS KOHCTPYKIMH Ky30BOB IIOJ[yBarOHOB 32
nocieanue 20 JeT W MEPCHEeKTUBBl MX Pa3BUTHL. AHaIM3
NpOBefeH TMpU HCCIEJOBAHUM JUHAMUKH IaT€HTOBAHUS
KOHCTPYKLIMM ~ IMOTYBaroHoB IO  BEAYHMIMM  CTpaHaMm.
OnpenienieHbl pacnpeieneHie NaTeHTHoro Goxma no crpaHam
MAaTEeHTHOrO TIIOMCKa W Mpo0JeMaTHKa KOHCTPYKTHUBHBIX
COCTaBIIIOINX. [IpUBeneHa AWHAMHKA TIATEHTOBAHUS IIO
CTpaHaM.

KnroueBsie cimoBa: Ky30B, IOIYBAaroH, IATCHTHBIH IOUCK
TEXHUYECKUX PEILeHUH.



