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ELECTRIC Tool. 
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To all whom it ??? ????cer?: 
Beit known that I, OTIs ALLEN KENYON, 

a citizen of the United States, residing at 
New York city, in the county of New York 

". and State of New York, have invented cer 
tain new and useful Improvements in Elec 
tric Tools, of which the following is a full, 
clear, and exact description. 
My invention relates to an electric tool of 

that class in which a part is given a recipro 
cating movement for the purposes of rivet 
ing, drilling, and similar functions. 
The principal object is to provide a tool of 

this class in which the length of the stroke is 
automatically adjusted and varied to suit 
the requirements, and in which a hammer 
blow is exerted and is followed by immediate. 
retraction of the tool from the work. Other objects of the invention are to avoid 
injurious sparking at the contacts, and pro 
vide a strong and simple tool which is not 
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liable to derangement in use, and which is 
easily assembled or taken apart when de 
SeO. 

In the drawings: Figure 1 is a longitudi 
nal sectional view of an electric hammer or 
tool embodying the principles of my inven 
tion; Fig. 2 is a section on the line I-II 
of Fig. 1; Fig. 3 is a section on the line 
III-III of Fig. 1. . . . 

Riveting hammers, rock drills, cement 
tampers, and a variety of other appliances 
used in the arts require the powerful recipro 
cation of a part under the control of an oper 
ator. So far as I am aware electric tools of 
this description have not been arranged to 
compensate exactly for the varying position 
of the work. In other words, electric ham .. mers have ordinarily had a substantially 
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immediate retraction 

fixed stroke, so that unless the position of th? 
work corresponded exactly to the length of 
this stroke, a proper blow followed by the 

- of the tool could not. 
be obtained. - 

In carrying out my invention I provide 
means by which the tool is immediately re 

- tracted after it has made its impact against 
the work, and this is true whether the tool 
meets the work early or late in the path of 
its normal stroke. This result is secured by 
having a supplemental contaet or switch 
broken by the impact of the tool with the 

speciication of Letters Patent. 
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work regardless of where this happens to oc 
cur with respect to the normal stroke. . . . 

Referring to the drawings, 1 denotes a 
frame or casing which is preferably cylin 
drical in form, and has a longitudinal cham 
ber 2, throughout its length. The recipro 
cating part 3 is guided within the frame or 
casing 1 so as to have a longitudinal move 
ment therein. For this purpose the lower 
end of the reciprocating part or plunger 3 is 
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received in a sliding collaf 4, guided by thein 
terior cylindrical wall 5 of the frame or casing. 
The tool or tool carrier 6 is fixed to the sliding 
'collar 4, and a spring 7 is interposed be 

plunger, but is capable of movement toward 
the plunger when sufficient force is exerted 
upon the spring. The outward movement is 
limited by the engagement of the shoulders 8 
of the collar 4 with a flange 9 at the lower end 
of the plunger. The plunger 3’ is preferably made of non 

tween the plunger 3 and the tool, so that the 
latter is normally impelled outward from the 

? C. 
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magnetic material, and has attached to its 
upper end an iron, core 10, which may be 

This . laminated or radially slotted as shown. 
core extends upward through a solenoid 11 
fixed within the casing 1, and which has' 
electrical connections by which it is ener 
gized, and which are later more particularly 
described. The upper end of the core 10 is 
enlarged, as shown at 12, this enlargement 
being guided by the interior walls 13 of the 
chamber 2. In order to prevent the recip 
rocating part from having an angular move 
ment within the casing, the chamber 2 is ver 
tically slotted, as shown at 14, where it guides 
the core 10, and the enlargement 12 of the 
core is formed to fit the slots 14. 

15 indicates a spring coiled within the cas 
ing and bearing upwardly against the en 
largement 12 of the core 10, so that the core 
and its connected parts are normal im 
pelled into the extreme limit of their upward 
movement. When, however, the soleucid 
11 is energized, the core 10 is drawn down 
ward, thereby impelling the plunger'3' and 
the tool 6 toward the work. 
The circuit by which the solenoid 11 is el 

ergized includes two separate devices by 
which it is opened to permit the tool to make 
its return stroke. The first I shall term the 
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cally inset in the slots 14, but insulated from 
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6o ment, it impinges against the armature 24, 

two springs 17 and 18 when the magnet is 
energized. When the magnet is de-ener 

ter and including the supplemental switch 

ment. - 

circuit is interrupted between the springs 17 
and 18, so that the spiral spring 15 is effect 
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main Switch, and the second the supplemen 
tal switch. The main switch, designated 
broadly at 16, may be made in any desired 
way so as to open a connection between two 
points in the circuit whenever the current in 
such circuit ceases. I have shown a practi 
cal i arrangement embodying two spring 
blades 17 and 18, each attached to metallic 
rings 19 and 20, insulated from one another 
and from the casing, but supported thereby. 
The ring 20 is in metall c connection with 
the leading-in wire 2i, while the ring 19 is 
connected to the winding 22 of a small mag 
net 23. - 
24 indicates an armature for the magnet 

23 which is held thereby in contact with the 

gized, the armature drops away from the 
springs 17 and 18 so that the electric connec 
tion between them is interrupted. 
The circuit from the winding 22 is com 

pleted to the solenoid and from thence to 
the outgoing terminal 25, but in this connec 
tion I employ special means which consti 
tutes an important feature of the invention. 

26 and 27 indicate strips which are verti 
the metal of the casing. Thè strip 26 is con 
nected to the winding 22, and the strip 27 is 
connected to the solenoid 11. The recipro 
cating part carries means of suitable charac 

for completing the circuit between the two strips. 
In the drawing a pair of blade springs 28, 

29, are attached to the upperend of the core 
10, so as to bear against the strips 26 and 27 
respectively. These blade springs 28, 29, are 
insulated from one another and from the 
core, but are capable of being bridged or con 
nected by a spring plate 30. This plate is 
fastened to a stem 31, which extends down 
ward through the core 10, and through the 
plunger 3, and is fastened to the tool 6. The 
spring plate 30 is capable of vertical yielding 
movement by its elasticity and is arranged 
to be vertically adjustable on the stem 31 by 
means of the sleeve 32 which may be thread 
ed to the stem and which directly supports 
the plate 30. 
33 indicate lock nuts for fixing the adjust 
The operation is as follows: Considering 

the pars in the positions shown, the electric 

ive to impel the core 10 upward. When the 
core arrives at the limit of its upward move 

and moves said armature upward, so as to 
establish a connection between the blades 
17 and 18. Current is now free to flow 
through wire 21, ring 20, blade 18, armature 

mature. 
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24, blade 17, ring 19, winding 22, strip 26, 
blade spring 28; plate 30, blade spring 29, 
strip 27, and finally through the windings 
of the solenoid 11 and the outgoing terminai 
25. The solenoid is thereby energized to 
attract the core 10 which is at this time in 
a position to be drawn downward. 
downward stroke proceeds until the punger 
arrives at the bottom of its stroke or until 
the tool 6 strikes against the work which is 
being operated upon. In the iatter case the 
tool is arrested by the impact and the spring 
7 compressed by the downward movement 
of plunger 3", which continues by its momen 
tum and the power of the solenoid. The 
relative movement of the tool and the plun 
ger is transmitted to the stem 31, so that the 
spring plate 30 is moved upward off of the 
two metašic contacts 28, 29. linas much as 
the current for the energization of the solen 
oid traverses this path, it is evident that the 
solenoid will be de-energized. Not only is 
the solenoid de-energized to allow the spring 
15 to commence its return movement, but 
the magnet 23, also iying in the main circuit, 
is also de-energized so that iline armature 24 
fails to break contact between the springs 17 
and 18. - Therefore, the solenoid 1 l wil no? again be energized until the reciprocating 
part is moved upward to the extreme limit 
of its movement, and impinges against the ar 

When the plunger strikes the ar 
mature the circuit between the blades 17 and 
18 is again completed. In the meantime the 
spring 7 has moved the too and plunger in o 
their normal relation, so inat, contact is es 
tablished by the paie 30. The solenoidis, 
therefore, energized and draws down its core to repeat the above operation. 

It will be observed that the force of the 
spring 7, and the spring R ate 30, contros the 
power of the stroke. This happens since if 
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these springs 7 are very stiff a much greater 
resistance in the path of the too is necessary 
to compress the spring. I have provided 
means by which the tension of the springs 
are adjusted so that the force of the stroke 
can be controlled. This is accomplished by 
the threaded sleeve 32 which may be screwed 
downward so as to impel the spring plate 30 
against its contacts with greater or less pres 
sure. When the device is used it is merely 
necessary for the operator to initially com 
plete the circuit by any means, as for exam 
ple, by a push button 34 and move the tool 
into proximity to the work, after which the 
action is automatic, the tool continuing to 
reciprocate and strike the work with a predo 
termined impact regardless of whether or 
not the position of the frame corresponds to 
its normal length of stroke. Thereafter it is 
only necessary for the operator to keep the 
casing in approximately the right position 
with respect to the work, somewhere between 
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for normally making an electric connection' mental switch and said solenoid for energiz 
between said blades, strips longitudinally ling the latter. - IO 
supported within said chamber and insulated In witness whereof, I subscribe my signa 
therefrom and in the path of said spring ture, in the presence of two witnesses. 
blades, a main switch at the upper end of the OTS ALLEN RENYON. 
casing, magnetic means for maintaining said Witnesses: 
main switch closed, and a circuit including i · EIDw ARD, D. C. SPIERRY, 
said main switch, said strips, said supple- WALDo M. CIAPuN. 


