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This invention relate-s to a pin removing tool and is 
more particularly concerned with a tool for removing ter 
minal pins and posts in electrical equipment. 
The use of terminal pins and posts in electrical equip 

ment is old and well-established. In recent years it has 
become common practice, when terminal ‘pins and posts 
are required, to provide bodies of dielectric or insulating 
material to support and carry the pins or posts. The pin 
supporting bodies are provided with through openings in 
which the pins or posts are engaged. Originally the pins 
and posts were press ?tted into the openings in the body, 
but due to the tendency for such a connection to fail, 
various types of locking means have been developed. The 
most practical and widely-used means for retaining such 
pins or posts in their related openings in the carrier 
bodies have involved a stop ?ange in the opening in the 
body, a cooperating stop shoulder on the pin or post to 
engage one side of the flange and a snap ring or other 
like expansible element or part on the pin to engage the 
other side of the ?ange. In such structures, the snap 
ring or expansible part on the pin or post occurs within 
the opening in which the pin is engaged and is not ac 
cessible. As a result ‘of this relationship of parts, it is 
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frequently impossible to remove such pins or posts from ‘ 
their carrier bodies without damage to the bodies, or 
without the aid of especially constructed removal tools 
which can be inserted in the annulus normally occurring 
between the pin and the wall of the opening in which 
it is engaged and which will collapse or compress the snap 
ring or member, making it possible to remove the pin. 
The prior art has provided several tools of the char 

acter referred to above, each of which includes a tubular 
stem-like part to slidably receive the pin and to slidably 
enter the opening in which the pin is engaged, so as to 
engage and compress or collapse the snap ring, and a 
plunger adapted to slidably enter the stem, when it is 
engaged about a terminal pin or post and to urge the pin 
from engagement in the stem and therefore from the car 
rier body in which the stem is engaged. 
Due to the extremely small size of the ordinary ter 

minal pin or post and due to the slight working clear 
ance between the pin and the wall of the opening in which 
it is engaged, the tubular stems of terminal post removing 
tools of the character referred to are extremely small in 
diameter and have extremely thin walls and as a result 
are, in addition to being extremely dif?cult and costly 
to manufacture, extremely delicate and fragile. Acci 
dental dropping of such tools on their stems, bumping the 
stems or biasing the stems when using the tools ‘fre 

. quently results in destruction or damage of the stem and 
renders the tools useless. ' 
An object of the present invention is to provide a ter 

minal pin or post removing tool of the general character 
referred to wherein the tubular stem is supported and 
protected against damage, thereby providing a tool which 
is easy and more convenient to operate and use and which 
is more economical to maintain. 
Another object of the present invention is to provide 

a tool of the general character referred to wherein the 
plunger normally occurs within and projects from the free 
end of the stem so as to protect the end of the stem and 
support the stem throughout its longitudinal extent. 

Still another object of the present invention is to pro 
vide a tool of the character referred to wherein the 
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plunger is spring loaded and is such that it can be readily 
displaced from within the stem by engagement of a ter 
minal post or pin in the stem. 
Yet another object of the present invention is to pro 

vide a tool of the character referred to, including means 
for urging the plunger into and through the stem to urge 
a pin engaged therein therefrom. I 

It is an object of my invention to provide a tool of 
the character referred to which is easy and economical 
to manufacture which is ‘rugged and durable and which 
is highly effective and dependable in operation. 
The various objects and features of my invention will 

be fully understood from the following detailed de 
scription of a typical preferred form and application of 
my invention, throughout which description reference is 
made to the accompanying drawings, in which: 

FIG. 1 is an elevational view of my new tool and of 
a typical terminal pin and carrier body assembly; 
FIG. 2 is a sectional view taken as indicated by line 

2—2 on FIG. 1; 
FIG. 3 is a view similar to FIG. 2, and showing the 

construction in a different position; 
FIG. 4 is a View similar to FIGS. 2 and 3 and show 

ing the structure in yet another position; 
FIG. 5 is an enlarged detailed sectional view of a por 

tion of the structure shown in FIG. 2; 
FIG. 6 is an enlarged detail sectional view of a por 

tion of the structure shown in FIG. 3; 
FIG. 7 is an enlarged detail sectional view of a por 

tion of the structure shown in FIG. 4; 
FIG. 8 is an enlarged sectional view taken as indicated 

by line 8——8 on FIG. 5; and 
FIG. 9 is an enlarged sectional view taken as indi 

cated by line 9-9 on FIG. 6. 
The present invention has to do with a novel tool for 

removing or ejecting a terminal pin P from engagement 
in a terminal pin receiving opening in a carrier body B. 
Throughout the drawings, I have illustrated one typi 

cal form of terminal pin P and carrier body B. 
The pin P is an elongate cylindrical member having 

inner and outer portions 10 and 11, the outer portion 
11 being larger in diametric extent than the inner por 
tion and de?ning a longitudinally inwardly-disposed stop 
shoulder 12 intermediate the ends of the pin. The inner 
portion 10 is provided with an annular groove 13 spaced 
inwardly from the shoulder 12 and in which a snap ring 
14 is engaged. The groove is equal in depth with the dia 
metric extent of the stock from which the snap ring 14 
is made. The snap ring 14 is a semi-circular member 
and is such that its normal, major or outside diametric 
extent is larger than the diametric extent of the inner 
portion 10 of the pin and is such that when it is com 
pressed radially inwardly or circumferentially, in the 
groove 13 in the pin, its major or outside diametric ex 
tent is equal to the outside diameter of the inner portion 
of the pin. 
The end portions 10 and 11 of the pin P can be pro 

vided with central bores or openings to receive lead lines 
and the like, or can be provided with any other suitable 
means to facilitate the establishment of an electrical con 
nection therewith. 
The body B that I provide is shown as a simple block 

like body of dielectric or insulating material having inner 
and outer surfaces 20 and 21, mounting pads 22 at op 
posite sides thereof and a plurality of terminal pin re 
ceiving openings 23 extending through the body from the 
inner to the outer surfaces thereof. 
The mounting pads 22 are shown secured to a suitable 

wall or panel structure 24, by means of suitable fasteners 
25. 
The openings 23 correspond in diametric extent with 
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the diameter of the larger outer portion 11 ‘of the pins P 
and are provided at their outer ends with radially in 
wardly-projecting ?anges 26. The ?anges 26 are substan 
tially equal in longitudinal extent with the distance be 
tween the stop shoulder 12 on the pin and the snap ring 
14 and are equal in inside diametric extent with the dia 
metric extent of the inner portions 10 of the pins P. 

In practice, the inner ends of the pins P are slidably 
engaged through the ?anges 26 and into the openings 23 
from the outer surface of the block B and until the snap 
rings engage the ?ange, whereupon su?icient pressure is 
exerted onto the pins to cause the snap rings to collapse 
or constrict. The pins P are then urged rearwardly until 
the snap rings pass the ?anges and expand again to en 
gage the inner sides or surfaces of the ?anges and until 
the stop shoulders on the pins engage and stop against 
the outer sides or surfaces of the ?anges. 
When the pins P are engaged in the block B in the 

above manner, it will be apparent that they are locked in 
engagement therein with their stop shoulders and snap 
rings occurring at the opposite sides of the ?anges 26. 
The inner ends of the pins P terminate within the open 

ings 23 in the bodies and are not accessible at the rear 
side of the body. 

While it may be possible in certain installations to en 
gage and remove a terminal pin P from the body, at the 
front side thereof, as by means of snip nose pliers, it is 
just as common that access can only be had to the pins 
from the rear side of the block, in which case an especial 
ly constructed removal tool, such as the tool that I pro 
vide, must be used. 

It is to be understood that the pins P and body B il 
lustrated and described above, are only typical of the 
general type of terminal pin and terminal pin carrying 
body construction which is widely used and that in prac 
tice the pins and/or the body can vary widely in details 
of construction without affecting the novelty of the pres 
ent removal tool. 
The tool provided by the present invention includes 

an elongate cylindrical body 30 having front and rear 
ends 31 and 32 and a straight, central, longitudinal bore 
33, a tubular stem 34 carried by the body in axial align 
ment therewith and projecting overtly therefrom, an 
elongate plunger 35 slidably engaged in the stem to nor 
mally project from the opposite ends thereof, an elongate 
driver 36 slidably engaged in the body and engageable 
with the plunger to urge the plunger forwardly in the 
body, manually engag'eable operating means 37 slidably 
carried by the body and coupled with the driver and a 
compression spring 38 in the body between the plunger 
and the driver and normally yieldingly urging the plunger 
forwardly in the body and the stem and urging the driver 
rearwardly in the body. 
The tubular stem is an elongate cylindrical member 

having front and rear portions 40 and 41. The rear por 
tion 41 corresponds in outside diameter with the diam 
eter of the bore in the body, is slidably engaged in the 
forward end of the bore and is locked in ?xed position 
therein by a suitable set screw 42, carried by the body. 
The front portion 40 of the stem is of reduced diam 

eter, its outside diameter corresponding in diameter with 
the diameter of the opening 23 in the body B. Inside 
diameter of the stem corresponds in diameter with the 
outside diameter of the terminal pins P. 
The plunger 35 is an elongate cylindrical member hav 

ing a rear portion 43 corresponding in diameter with and 
slidably engaged in the bore 33 in the body 30 and a front 
portion 44 corresponding in diameter with the inside di 
ameter of the stem. The front portion 44 of the plunger 
is slightly longer than the stem and is slidably engaged 
therein so that its rear portion 43 engages and stops 
against the rear end of the stem and its forward end 
projects a short distance beyond the front end of the stern. 

vWith the above relationship of parts, it will be apparent 
that the plunger occurring within and projecting from the 
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4 
front end of the forward reduced portion of the stem sup 
ports the stem and protects its forward end. 
The driver 36 is an elongate cylindrical member hav 

ing a rear portion 45 slidably engaged in the bore of the 
body from the rear end thereof and a front portion 46 of 
reduced diameter projecting freely forwardly in the bore 
and having a ?at front end to engage the rear end of the 
plunger. 
The driver is shiftable longitudinally in the bore in the 

body from a normal rear position where the forward 
portion thereof is spaced from the plunger to an actuated 
or forward position where the front end of the front 
portion thereof engages the plunger, when the plunger is 
in its forward unactuated position. 
The rear portion 45 projects from the rear end of the 

body and is coupled or connected with the operating 
means 37. 
The operating means 37 includes an elongate sleeve 47 

slidably engaged about the rear portion of the body to 
project rearwardly therefrom and is provided with a 
radially inwardly-projecting mounting ?ange 48 at its 
rear end, which ?ange engages and is ?xed to the rear 
end of the driver 36. 
The sleeve 47 is provided with an elongate longitudi 

nally-extending slot opening 49 in its forward portion 
and in which the head of a retaining or keeper fastener 
50, carried by the body, is engaged. The fastener 50 
cooperates with the slotted sleeve to limit rearward shift 
ing and displacement of the sleeve from the body. 
The spring 38 that I provide is a simple, helical com 

pression spring and is arranged in the bore in the body 
to occur between the plunger and the rear portion 45 of 
the driver and to occur about the forward portion 46 of 
the driver. 
The spring 38 normally yieldingly urges the plunger 

forwardly in the body and the driver rearwardly in the 
body to their unactuated positions, as clearly illustrated 
in FIG. 2 of the drawings. 

In operation, when it is desired to eject a terminal pin 
P from engagement in its related opening 23 in the carrier 
body B, the forward end of the plunger 35 is engaged on 
the inner end of the terminal pin in axial alignment there 
with. The tool is then urged forwardly and so that the 
stem shifts forwardly relative to the plunger, which is 
stopped by the pin, and slidably enters the annulus be 
tween the pin and the Wall of the opening. Upon con 
tinued forward shifting of the stem, as by gripping the 
forward portion of the body 30 of the tool, the forward 
end of the stem is urged over the snap ring 14 and into 
?at butted engagement on the inner side of the ?ange 26 
in the opening 23, as clearly illustrated in FIGS. 3 and 6 
of the drawings. ' 

When the stem is thus engaged about the inner por 
tion of the pin, the snap ring and against the ?ange 26, 
the driver 36 is next urged forwardly by means of the 
operating means 37 to engage and urge the plunger for 
wardly in the stem and to thereby urge the inner por 
tion of the pin P forwardly, out of the stem and from 
engagement in the opening 23, as clearly illustrated in 
FIGS. 4 and 7 of the drawings. 

It will be apparent from the foregoing that the forward 
thin-walled portion of the stem 34 is supported at all 
times either by the forward portion of the plunger 35 
or by the said forward portion of the plunger and the 
terminal pin engaged therein. As a result of the above 
combination and relationship of parts, the forward por 
tion of the plunger is supported and protected against 
damage at all times. 
Having described only a typical preferred form and 

application of my invention, I do not Wish to be limited 
or restricted to the specific details herein set forth, but 
wish to reserve to myself any modi?cations or variations 
that may appear to those skilled in the art and fall with 
in the scope of the following claims: 
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Having described my invention, I claim: 
1. A tool for removing a terminal pin engaged through 

an opening in a body having front and rear surfaces, said 
pin having a forwardly disposed stop shoulder engaging 
said front surface, an annular groove adjacent the rear 
surface and a snap ring normally partially engaged in 
said groove and engaging said rear surface, said tool in 
cluding an elongate, manually engageable body with 
front and rear ends, an elongate forwardly opening tubu 
lar terminal pin and snap ring receiving stem projecting 
forwardly from the body, an elongate terminal pin en 
gaging plunger shiftably carried by the body and slidably 
engaged through the stem, spring means carried by the 
body and engaging the plunger to normally yieldingly 
urge the plunger forwardly where it projects from the 
forward end of the stem, said plunger being adapted to 
be urged rearwardly in the stem and body by a terminal 
pin when said stem is urged forwardly into engagement 
about a terminal pin and about a snap ring related there 
to, and a manually engageable driver shiftably carried 
by the body rearward of the plunger and adapted to be 
shifted forwardly relative to the body and into engage 
ment with the plunger to shift the plunger forwardly 
in the stern and to urge a terminal pin and snap ring for 
wardly out of engagement in the stem and through an 
opening in a body with which said pin and snap ring are 
related, said spring means engaging the driver and nor 
mally yieldingly urging the driver rearwardly relative 
to the body. 

2. A tool for removing a terminal pin engaged through 
an opening in a body having front and rear surfaces, said 
pin having a forwardly disposed stop shoulder engaging 
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said front surface, an annular groove adjacent the rear 
surface and a snap ring normally partially engaged in said 
groove and engaging said rear surface, said tool including 
an elongate, manually engageable tubular body with front 
and rear ends, an elongate forwardly opening terminal 
pin and snap ring receiving tubular stem projecting for 
wardly from the forward end of the body, an elongate 
plunger having a rear portion arranged in the body to 
normally occur in the forward end thereof and a front 
terminal pin engaging portion slidably engaged in the 
stem to normally extend through and to the forward end 
of the stem, said plunger being adapted to be urged rear 
wardly in the stem and body by a terminal pin when 
said stem is urged forwardly into engagement about a 
terminal pin and about a snap ring related thereto, an 
elongate manually engageable driver slidably arranged 
in the body to normally occur in and project from the 
rear end portion thereof and shiftable forwardly in the 
body to engage the plunger, and a compression spring in 
the body between the rear portion of the plunger and the 
driver and normally yieldingly urging the plunger for 
wardly and the driver rearwardly. 
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