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Patented May 9, 1933

| -mde a practlcal toolfor: remevmg the broken
parts:of .an automobile rear -axle, which can
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ELECTROMAGNETIC AXLE PULLER

Apphcatmn ﬁled May 12

The ob ects -of thle mventmn are. to pre-

~ be -readily entered into and ‘withdrawn

through the axle housing, past the bearings
—and other projections or shoulders; _
~ ¢an be.controlled to apply the pullmg force -
.t exactly the desired time and will have suffi-
 cient power to take out the broken pieces of
10

relectncal parts all. protected against wear
_,fmd the injurious -effects -of Water oTease,

axle -er-other parts .and which will-have the

oil.and heat, etc. and which: in. adchtlen will

15

20

.80

be l.elatwelv ‘simple, 111e*:pene1ve, praetlcal

and efficient. :

The objects mentmned and othe1 desn--_
o qble objects are attained by the novel fea- p
tures. of construction, combinations and re-

lations of parts heremf},fter descubed 111us

trated and broadly claimed. S
. The drawing accompenymw and fOIIIllIlO'-
p.;ut of the speelﬁcatmn illustrates-one prac-

tical embodiment of ‘the invention, but At -
- should be understood as regards. euch 1llus-
 tration that the actual structure may be
modified and changed in certain respects, all
within the true intent and broad scope of the, |

elmms

 Fig. lisa '81c1e view of the tool 1111131:1 atmo"

use of the same as.an axle puller;
Figs. 2.and 3 are: enlarged broken sectlonal

views ehowmtr the eonetruetmn ELt oppos-;lte

;:' .35

ends of the tool

"Fig.41s: anaend v1eef of the magnetle head

etrue’tule with the ﬂancres Whleh cenﬁne the .-

,;(,011 removed ;. - .
Flgs D and 6 are broken part eeetlena,l de- -‘

ot aﬂe of different forms of magnetic pickups.

30 co

0

o

As illustrated in Fig. 1, the. device will be

en to consist of a reletlvely long rigid tubu-
ler stock or handle 7 carrying a magnetizing
head 8 at one end and provided at the oppo-
grip 9 COI].t‘LlIllIlﬂ' a4
,exmtch and from whlch a current ca.rrymg;
wcable 10 is extended carrymg, in this 1n-
stance, terminal gripping clamps 11, 12 for
.engagement with the poles of the sterage'__

hand

site end with .a

bqttery or other current source 13.
_'The magnetizing head is shown as- censmt-

ing of a man*netle core: 14 havmg a reduced _

which
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neek 15 entered in the end of the tubular

stock :and secured there by-cross pin-or key
16, the full diameter portion- of the core
*cerrymﬂ' a magnetizing winding 17 insulated
therefrom by an insulating sleeve 18 and in-

sulating -end heads or. Washers 194 20, said o
msuletmfr Sleeve end heads. fermmo' 1n: eﬁect A
For me-

a spool carrying the winding.

85

chanical and et‘ler protection, the winding is

shown .as covered by a surrounding .sleeve -

of msulatme matemal 91 held- between the .
-_fmsulatlno* heads 19 20 and metalhc washers
or heade 22,93 ere ehewn engaged on.the

core, outsﬂe the washers 19, 20 and rigidly
| _il‘etalﬂlllﬂ" the latier in- peeltlen

“The washer -

929218 shown as forced over-the 1edueed shank

fit. In addition, the outer- eenﬁmng washer

magnetic tip 25 par tly overstanding the same

éen the core.

shapes for special uses. In Figs. 1.and. 8,
the removable tip is.of frnste eomcal shape

ortion 15-of the core against. the shoulder -
24 and the other washer 23 is shown as forced
over the body -of the core with a solid drive .
wo
03 ‘may be. loclged in place by a removable = '

-end shown as held in_place by enﬂa,gement
-QVEr  a. screw threaded euter end pmtlon 26 R
- The screw. conneeted tlp isa desn‘able fea- .

-_--_ture, enabling the substitution of tips. of dif-
ferent- magnetic permeab:thty and - different

:’-._}ulted to picking- up the broken. portlens -

of a rear .axle: while .in Fig. .5 -there. is
-:shewn a cyhndrlcal form of tm o1 havmcr a

spherical socket 28 edepted to ﬁt a Emere or

_ .:leee rounded object.

- In Fig. 6 an. engulally tui:'rled form ef tlp
29 is. 111115*'1 ated adapted to. be eerewed on to

'-the end of the magnetic core, o
The lead wires ef the coil are: fully protect-. r' 0.7

90
_through cuts-orkerfs 30 throufrh the shoulder -
24 into grooves 81 in. eppeelte 51des oftheneck - i

J-ed in the illustration by extending them down

orip and switch handle at the eppeelte end.
As.shown in Fig. 2, .one of the wires, 33 1S -

insulating handle, opposite a spring contact
36 c;ecured msule the ether half u7 of the

86"

pertlon 25, said wires 32, 83 then extending
through. the tubular stock to. the combined

05

brought to a.switch contact plug 34,.in one
" side member-or half pertlen 35-0f the uubular |

we
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S hendle

the cable 1s simply a through contmuetlon of
- the coil wire 32,

with this spring contact and the other wire ot

The spring switch contact is 1ndloated as

opera,ted by a push button 38 slidingly guid-

o ed in the handle segment 87. The two seg-

10

‘ments or halves of the handle are shown as se-
‘cured together by the bolts 39 which extend
throunh openings in the tubular stock to lock
‘the handle parts together and to the end of

the stock. A bushing 40 for the cable is

~ shown caught between the two halves of the

1B

" handle for . eripping and insulating the cable |
-where it emerges from the handle.
~The tubular stock may be made of alumi-

~ num to make the tool ho*ht enough for ordi-
- nary handling and so as to insure concentra-
. tion of the megnetlc energy in the tip of the

20

95

- and on, as the best JHdgment dictates.

40

tool. ThlS stock also 1s rigid and strong so

~as to serve as a lever for Worklng the tool
about in pmkmg up broken or lost macrnetlc |
_jpartlcles L :

1In use of the dewce as an axle pu11e1 the

tool is inserted into the axle housing Wlth the

“current either off or on, or Intermittently off
In

many cases the current is not turned on until
the tip of the tool makes solid contact with

the end of the axle and then when the switch
~ is closed, a magnetic coupling is effected with
the broken axle p part which then can be with-
- drawn, the circuit being kept closed during
such latter operation. The small diameter of
the stock permits the tool being twisted and
-~ turned ebout beyond the outer wheel bearing,
~ toreach down into the axle housme for p1ck- |
- -ing up smaller broken pieces.
- attheends of the coil are shown as bevelled or
_ rounded at 41 to enable the device'to 1eed1ly'
~ ride over shoulders or other obstructions in
the axle housing.
protected ecralnet abraemn and wear and

- guarded aonmst the effects of water, oil, etc.
5 The entire structure is sturdy and StI‘OIlO‘ and

The magnet coil is Tully

may be used as a prod to work parts loose S0

- that they will come out by the magnetic pull.

~ At the same time, in case of necessity, the de-"
vice can be readily taken apart, for instance
for the substitution of a different magnetic

“head of greeter or less pulling. power or for

. ‘service om .
~ separation can be effected. W1thout twisting
~the wires as upon removal of the transverse
fastenings for the magnetic head and handle
~parts they may be separated from the ends

different voltages.

- of the stock without any tw1st1ng movement.

~ - Thefastening of parts also issuch that the de-
‘vice cannot pull apart under the maximum
% magnetic pull.
B »contamed unit and is under instant.control

The device is a complete self-

- at all tnnes the switch being so placed in the

o handle grlp tha,t 1t 1s: operable by the hend on

o such grip.

Whet 1S clmmed 1s

'One'wire- of the cable is connected

The flanges

Also such

1,908,260 '

1 An electromagnetic axle puller, com-
prising a long tubular stock of aluminum or

similar light rigid non-magnetic material, a

~ magnetic core. havmg a reduced shank por-
tion secured in one end of said stock, sald

shank being grooved and the body of the

core -being kerfed in commumcetlon with
the grooved portion, a magnet winding on

the core having supply wiring extending

through the kerfed and grooved portions of

the core 1nto and through the tubular stock,

70

a hollow grip handle secured to the 0pp031te B

end of the tubular stock, a switch housed

within said hollow handle and having an ex- .
posed operating button, the wiring for the
magnet winding being connected with said
”-'SWltch within the hollow handle and service

wiring connected with the switch, extending

from the handle and provided with suitable
terminal means for comlnunlc-ttmn W1th an

electuoel source. -
2. An electroma onetlc axle p

the core having supply wiring extending

end of the tubular stock, a switch housed

within said hollow hendle and hawno an ex-

80"_-'

uller com- T
_prising a long tubular stock of a,lumlnum or
similar light rigid non-magnetic material, =
a magnetic core havmcr a reduced shank por-' 90
tion secured in one end of said stock, said

shank being grooved and the body of the

‘core being kerfed in communication with

the O*rooved portion, a magnet winding on '

95

through the kerfed and grooved portions of
‘the core into and thr oue'h the tubular stock, -
a ho’ilow grip handle secured to the opp031te- :

100

posed operating button, the wiring for the

magnet winding being connected with said
| SW1tch within the hollow handle and- service
~wiring connected with the switch, extending
from the- handle and provided w1th suitable
terminal means for communication with an

105

electrical source, a coil confining washer

about the shank of the core and interposed

between the grooved shank portion and the
kerfed body portlon of the core and a coil
confining washer secured on the core at the
opposite end of the magnet winding. =~
puller, com-
prising a long tubulm stock of aluminum or
similar lwht rigid non-magnetic material,
a megnetlc core having a reduced shank por—- S
tion secured- in one end of said stock, said
shank being. arooved and, the body of the core |
being. kerfed in communication with - the_.
'ﬂrooved portion, a magnet winding on the
core having _
through the kerfed and O'rooved portions of
the core into and thr ongh the tubular stock,
a hollow grip handle secured to the oppomte Cios
‘end of the tubular stock, a switch housed 125
‘within said hollow handle and having an ex-

posed operating button, the wiring for the

3. An electromagnetic axle

~supply  wiring

extendmg

110

115

120

magnet W1nd1n0' being connected with said

- switch within the hollowr handle and service
R ’Wlmng connected w1th the SWltCh extendlng“

w0
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comprising a long tubular stock, a hollow:
sectional handle engaged: over one end: of -

15

20

30

&
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from. the handle and. provided with suitable

‘terminal means: for: communication with an

electrical: source, a coil confining: washer
about the shank ‘of the core.and ‘interposed
between the greoved shank portion and the
kerfed body portion of the core, a coil con-

fining washer seeured on-the core at the op-

posite end of the magnet winding and a:mag-

netic tip removably engaged: with:the end

[

of the core and: overstanding said: last men- -

tioned ceil: confining ‘washer. -~ . .
4. An. electromagnetic axle pulling - tool,

said: tubular stock, through bolts detachably:

securing: the sections of said handle together

and extending: through the end: portion of
the: tubular: stock. to prevent. separation of

“the handle from. the stock by longitudinal
pull, a switch enclosed within:the hollow
handle and having an exposed: controlele-
‘ment, service wiring.extending from the han-
dle, magnet wiring extending  from. the

switeh through the hollow handle and tubu-

and having passes for the-magnet wiring ex-
tending from within the tubular stock to the

core outside the tubular stock, a magnet coil
“¢n the core connected: with said: wiring and

coil’ protective flanges fixed on the coreat
opposite ends of said conl.. - o
5. An electromagnetic axle

sectional: handle engaged: over one end: of
said tubular stock, through bolts detachably:

securing: the sections of said handle fogether

the. tubular stock to prevent: separation -of

‘the handle from the stock by longitudinal

pull, a switch: enclosed: within the:hollow

“handle and having an exposed control: ele-

ment, service wiring extending from the

handle, magnet wiring extending from the

switch through the hollow handle and tubu.

lav stock, a magnetic cere. having a shank

~_portion secured in the end of the stock and

.50

~ob

~ of the coil. _ I _. ]
6. An electromagnetic axle pulling tool,

having passes for the magnet wiring extend-
ine from within the tubular stock to the core

' outside the tubular stock, a magnet coil on

the -' d with said wiring, coll pro- 4 oo g b e T e
the core connected with sa o, COll pro- ofsaid I,Ilaug_ll.eﬁWlﬂd’ll_lg,-’ﬂklld_'_ﬂ casing extend: R

ing between said flanges and entirely enclos- =
ing;said magnet. winding and protecting the -
same Trom mechanical'injury, oil and grease.

tective flanges fixed on the core at opposite

‘ends of said coil and interchangeable mag-
netic tips detachably engageable with the

end of the core over the flange at one end

comprising a long tubular stock, a hollow sec-

~ tional handle engaged over one end of said

80 tubular stock, through bolts detachably se-

curing the sections of said handle together
and extending through the end portion of
the tubular stock to prevent separation of the

handle from the stock by longitudinal pull, a
' Switch enclosed within the hollow handle and__:_

. ‘ pulhng t,OI'(__Z_)il; |
comprising a long- tubular- stock, a. hollow.

core into.the adjoining end portion of

- - PR
- '
b
B . . .- '
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' '
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= .
'
. '
. '
L
'

lia;v-.iqg - an Q:___'ék.E.bse’d.- .'f.éonftfrol el‘emeniﬁ, semce .
wiring' extending from.the handle, magnet
wiring: extending- from the switch. through -

the hollow handle and: tubular stock; & mag- "_: R
790

netic core having a shank portion secured
in.the end of the stock and having passes for

‘the magnet- wiring extending from within the
tubular stock to:the: core outside the tubular
stoek; a magnet coil on the core connected

' -¥6
on the core at opposite ends: of said coiland.a
coll: protecting sleeve: tlghtly he_‘ld between

with.said wiring, coil protective flanges fixed

said coil confining flanges: -

7. An electromagnetic axle -pﬁlleng . i_c.'o_i'n-;
prising a rigid tubular stock, a magnet core
havinga body portion with an exposed mag-

" netic tip-at one end and a reduced shank por-
tion at the opposite end, said reduced shank
portion being entered in:one end.of the tubu-
lar stock, said’ shank pertion and the adja- -
~cent body portion. having. wire: passages
therein between- the interior of the tubular
stoek and the body portion:of the core,a mag-
Vet AL TRDLI N B L tubu- pet winding on said body portion of thie core, .
lar stock, a magnetic core having a reduced. 1o 'sal

A ving & I - g -substantial casing-entirely enclosing:'said '
shank portion secired in.the end of the stock ' By

‘winding: protecting the same:from meehani-
cal injury, oil and grease and the like, wiring
extending from. the magnet winding-through

the aforesaid passages and: through' to the

other end of the tubular stock; a hollow han-
dle: secured on’ the oppesite-end of  the-tubu-
~ lar'stoek, a switch within said hollow:handle
conneeted: with the magnet wiring and serv-
ice wiring connected with said switch and .
“extending from the end of‘said handle. o
-+ 8." Anelectromagnetic "af{x-lé puller; com- .
2CUE S SECLLOLS- 01 Sd LD T ogethel nicinge arigid tubular stoek, a magneticcore
and: extending.through the: énd: portion. of Eﬁﬁn‘ga;bogdﬁr; portion with an exlzigt)sed' mag- |
netic tip- at one end and' a reduced shank _
portion at the opposite end, said reduced '°
shank portion being entered and'secured”in
one end of ‘the tubular stock, said-shank por-
tion and the adjacent body portion having

wire passages: therein- and extending- from

the body: portion of the core to the interior

said body. portion of the-core, lead wires ex:

e
of the fubular stock, a magnet’ winding-on~ -

tending from said’ magnet winding through

the passages aforesaid and through the tubu- o
lar stock, protective flanges at opposite ends ~

9. The herain disclosed. electromagnetic
axle puller, comprising an- elongated: rigid
tubular handle, a:magnetic core, a neck por- =

tion: of reduced diameter at.one end of said
magnetic core and entered in one end-of said .
tubular handle and rigidly secured therein,
said;neck pertion having longitudinally. ex-

tending. grooves.in-opposite sides.of the:same

providing wire: passes from. the magnetic

-
'
- - s . . -
- - . ' . L
. ) " -t .
'
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- tubular hendle a shenlde1 at the eppomte

-end portion of the. magnetic core, a magnet-

- 1zing  winding on the core between said

shoulder at one end and said reduced neck
portion at the opposite end, feed wires ex-

- tending from said coil through said grooves
- 1in the neck portion into the tubular handle,
~and through said tubular handle to the: far

~end of the same and a protective cover over:
10
~ shoulder back to the 1unct10n of the neck

- portion with the tubular handle, whereby
~through said rigid handle to the far end

said winding and extending from 'said ‘end

~ said winding and all wiring are covered and

15 protected from ha,lm in the necessarily rou oh

usage of the tool. _ -
-10. The herein dlsclosed electromagnetm

 axle puller, comprising an elongated rigid

20

25

5 30

.35

tubular bhandle, ‘a. magnetic core having a

- neck ‘portion at one end ot the same. tele-
) scopically engaged with one end of said tu-
- bular handle and rigidly secured to the lat-

 ter, said parts having enclosed wire. passes
- extending from the end of the magnetic core
into - the ed] omning end -portion of the tubu-
lar handle,. wmdmg confining heads at the
ends of said magnetic core, a magnetic wind-
ing on the core.between said end heads, a

nrotective sleeve between said end heads and
entirely covering said winding
WITes extendlnw frorn the ‘core Wlthln seld

protective . sleeve through the  wire . passes

“aforesaid )
through said rigid ha,ndle to the far end ef_

into. the tubular- ‘handle -and

the same.

11. The. heiem dlseleeed electrornegnetm.

axle. puller, comprlslng an elongated rigid
~ tubular. handle ‘a magnetic. core having a

neck -portion at one end of the same tele-

o 40 S(‘Oplcally engaged with one end of said: tu-

 ter; said

bular handle and rigidly secured to the lat-
parts having enclosed wire passes

N extendmﬂ from the end of the magnetic core

.46

- 80

into the ad]mmncr end portion of the tubu-

lar.handle, winding confining heads at the

> ends of said macrnetm core, a magnetic. wind-  © -
 ing. on: the core between said end heads, a -
' proteetwe sleeve between said end heads and R

entirely covering said winding, feed wires

extending from the core within said pro- -~ .
tective sleeve through the wire passes afore- -~ -

tubular handle end
Jatter, said parts having enclosed wire passes
-e*v;tendmﬂ' from the end of the magnetic core
into the ad] oining end portion of the tubular

and feed

tive sleeve through the wire
said into the: tubular handle and through
said rigid handle’ to the far end. of the

eame the free end of the magnetic core. hav-

.1- 908:260

' tubul‘tr handle and- 11g1dly secmed to the
latter, said parts having enclosed wire passes

e*xtendmg from the end of the magnetic core -

into the adjoining end portion of the tubu-
lar handle, winding eonﬁnmﬂ' heads at the

ends of s:eud meﬂnetle core, a macrnetle wind-

ing on the core: between ezud encl heads, a

protectwe sleeve - hetween said end. heeds

“and. entirely covering said Wmdlng, feed
‘wires extending from the core ‘within - said

protective sleeve through .the wire passes
aforesaid 'into .the: ttﬁmlar handle and

of the same, the “end- head at the free end of

‘the magnetic core comprising. a washer of

insulating - material surrounding . the core
and enclesecl within the- proteetwe sleeve.

13, The ‘herein: dlselesed electremaﬂnetlc-

enle puller, comprising. an.elongated r1g1d

tubular handle, a- magnetlc core having a-

neck portion: at one end . of the same tele-

80

85

scopically engaged with one end of said

rigidly- Securecl to the

90

handle, winding eonﬁnlng heads at the ends

of said magnetic. core, a magnetic. winding

on the core between Smd end heads, a- pro-
tective sleeve between said end heads and

entirely covering said ‘winding, feed wires

05

extending from the core . within said protec-

passes afore-

ing one element of a screw thread connectmn

outside the end head thereat and a magnetic

tip he,vmg the corlespondlnﬁ element of a
screw thread connection detachably engaged

100

105

with the first. mentmned serew thread con—-'..

nectlon

In. testlmony Whereof we afﬁx our Swna— '.

tures

WALTER N KOCH
| MORTON LANTZ_

- said into the tubular handle and through, R
. said rigid handle to the fa,r end of the same, -
~one of the end heads comprising a washer en- - =

Lx -,
' n
L h

gaged on said neck portlon at one end of
_.the cele and said neck portion havlng tele-
scopic engagement with .the tubular handle

by bemg entered 1n the end of the same to -
position. with the end of the tubular handle - -

‘holding said Washer afremst the end of the EEEER IR

| magnetlc core. - e
12. The herein d1sclesed electromagnetlc '
axle’ puller comprising an elongated rigid

tubular handle, a megnetlc core having-a . -

| 65

_ neck portion at one end of the same tele- :
scopically engaged with one end of said oo

- - r - »

110

120

. _:j,. - 1300 .
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