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UNITED STATES 
1,496,577 

PATENT OFFICE. 
DAVID C. KLAUSMEYER. of CINCINNATI, OHIO, ASSIGNOR TO THE CINCINNATI BiCK 

FoRD TOOL COMPANY, OF CINCINNATI, OHIO, A CORPORATION OF OHIO. 

DISCRIMINATING SLIP DEVICE. 
Application filed August 12, 1921. 

MEYER, a citizen of the United States, and 
residing at Cincinnati, in the county of Ham 
ilton and State of Ohio, have invented a . 
new and Improved Discriminating Slip De 
vico, of which the following specification is 
a fill disclosure. 
This invention deals with machine-tool 

organizations, and with sub-combinations 
thereof, relating more especially to improve 
ments wherely, the motion may be transmit 
ted within safe linits of torque of different 
magnitudes in the respective directions of 
transmission. ? 

In various species of machinery, it is very 
essential to resort to means for definitely 
limiting the amount of power transmittable 
from the prime-mover in order to prevent 
the machine from being damaged in case the 
propelled elennent should meet with some un 
do obstruction in either direction of its 
travel. Heretofore, this result has been at 
tained hy embodying a so-called slip-clutch 
at an appropriate station in the transmis 
sion-train but such slip-clutches have the dis 
advantage of making no allowance for the 
difference in normal torque not uncommonly 
required when the propelled element is ad 
vanced and when it is returned. In the case 
of a radial-drill, for example the arm is a 
heavy element which slides on a column 
against the constant pull of gravity when it 
is to be elevated, and whicl slides aided by 
the same weight when it is leing lowered. In 
other words, depending upon the direction of 
the transmitted notion, the safety slip-mecha 
nism should be adapted, on the one hand, to 
overcome the normal frictional resistance of 
tlhe arna increasedl hy the constant force of 
its weight and, on the other hand, to over 
come the same normal resistance diminished 
by the force of its weight. Consequently, 
the slip-device may have to transmit but 
little force when lowering the arm, and con 
siderable force when raising it. Unless the 
slip device is so constructed to compensate 
for these different forces, it will be perceived 
that it will be inadequate to meet the full 
requirements of either one or the other of its 
alternative ses. 
This invention proposes a safety device in 

the nature of a slip-clutch which will dis 
eriminate between the two directions of pro 
pulsion and which will automatically de 
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liver a greater torque to meet the require 
luents in the one case, and deliver a lesser 
diminished torque to meet the requirements 
in the other case; thereby preserving, so to 
speak, the proper factor of safety irrespec 
tive of the two distinguishable ultimate re 
quirements. When applied to a radial-drill 
for instance, this invention equally relieves 
the transmission from excessive strains ir 
respective of whether the radial arm is un 
duly obstructed in its downward or in its up 
ward travel. In ordinary constructions, if 
the slip-device is designed and adjusted so 
as properly to yield in case the arm is un 
duly opposed in its elevation, it is obvious 
that the slip-device will transmit too much 
power to yield when the arm encounters a 
like opposition during its descent and this 
inability of a conventional slip-device to dis 
criminate between the two conditions, is 
likely to occasion considerable damage. 
This invention also seeks to accomplish 

the foregoing desideratums without depend 
ing upon impositive transmitting elements 
which are always more or less insatisfactory 
and which, if long standing, are very likely 
to get materially out of adjustment and in 
apable of responding under the initially de 
termined excess conditions of torque. This 
is notably true of various sorts of friction 
clutches which depend upon the condition 
of the contacting surfaces, the lubrication 
thereof, etc. While the discriminating char 
acteristics of this invention are applicable to 
friction clutches, this invention finds its best 
expression in e a positive construction pro 
hibiting creeping; and not wholly dependent 
upon friction for the purpose of transmit 
ting torque up to the predetermined amount 
clockwise and up to the predetermined 
amount anti-clockwise. Such a construction 
is more reliable and more certain in its action 
inasmuch as its yield depends upon the for 
cible retraction of a part (such as a ball) 
against a definitely sustained resistance 
(such as a spring) and for an appreciable 
distance of travel (such as the length of the 
facet) ; in contradistinction from the mere 
drag between two surfaces held in frictional 
engagement. 
Unlike positive clutches which admi. of 

no slippage in case the feed is performed 
against some undle resistance, and unlike 
conventional friction clutches which tend 
more or less to creep and thereby impair 
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the accuracy of the feed; this invention pro 
poses a peculiar clutch which up to safe 
limits of torque will be positive but which 
therebeyond will be impositive and capable 
of yielding. Unlike conventional positive 
and impositive clutches (which are equally 
operable in both ???in) this invention roposes a discriminating clutch which will 
? much more resistant to yielding when 
driven in the one, than when driven in the 
other direction. 

Other objects and advantages will be in 
part indicated in the following description 
and in part rendered apparent therefrom in 
connection with the annexed drawings. 
To enable other skilled in the art so fully 

to apprehend the underlying features hereof 
that they may embody the same in the va 
rious ways contemplated by this invention, 
drawings depicting a preferred typical con 
struction have been annexed as a part of 
this disclosure and, in such drawings, like 
characters of reference denote correspond 
ing parts throughout all the views, of 
which :- 

Fig. 1 is a side elevation, largely diagram 
matic in character, of a radial-drill embody 
ing this discriminating slip-device in the 
transmission which raises and lowers the 
arm. Fig. 2 is a longitudinal section of one 
of the numerous available forms of this 
mechanism. Fig. 3 is a plan of Fig. 2 with 
the male member of this clutch removed. 
Fig. 4 is a plan of Fig. 2 with the tension 
Te??? removed. his invention is shown embodied in a 
radial-drill of the species in which the elle 
vating screw is propelled through the 
agency of a power-driven shaft arranged 
coaxially with the stationary, upright post 
or trunk, although it will be understood 
that the invention is applicable to other 
types presenting somewhat different details 
of construction. In the type herein illus 
trated, the post or trunk is indicated by A 
and it assumes the formation of a casting 
bolted or otherwise mounted in unitary re 
lations with a base indicated by B in the 
form of a suitable casting and providing 
the usual bed for supporting the article to 
be drilled. This post, as shown, is tubular in 
form and, preferably, its various parts and 
features are cast together so as to constitute 
a unitary or integral element. The post 
comprises a hollow base portion 1 providing 
a flange 2 or bolt-receiving lugs located at 
its sides and its rear. In this embodiment, 
the base portion provides apertured bosses 
3 and 4 within which is journaled a driving 
shaft C bearing a beveled gear 5 adapted to 
intermesh with the complementary beveled 
gear 6 secured to an upright driving shaft 
D arranged, in this instance, so as to extend 
coaxially through the stationary post and 
terminating exteriorly at its upper end in 
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propelling relations with suitable clange 
gear E and L which, in turn, are effective to 
rotate an elevating screw F located exter 
nally of the column and passing through a 
suitable nit (i secured to the arm H so as 
to enable the latter, together with the drill 
head I, to be elevated or depressed by the 
above mentioned power driven instru 
mentality. 
At its upper end, the post A is provided 

with an annular seat 7 adapted to receive a 
hearing block 8 ounted concentrically and 
provided with at annular seat 9 adapted to 
receive an annular ball-bearing 10 and also 
provided with a seat 11 adapted to support 
a thrust all learing 12. Enveloping the 
above mentioned post, is a sleeve J in the 
nature of a tube said sleeve being secured. 
at its upper end to a cap K which is pro 
vided with a hub 13 adapted to bear against 
the thrust bearing 12, whereby the sleeve, 
together with the parts carried thereby may 
be hung from its upper end and have its 
weigh in the whole or in part taken up by 
the aforesaid thrust bearing 12. This sleeve 
is provided with an internal annular rib 14 
concentrically receiving the side ball-bear 
ing 10 so that at its upper end, said sleeve 
will be free to rotate and to be, at the sanne 
time, maintained truly concentric with the 
axis of the post. Adjacent this lower end, 
said sleeve is also conformed to rotatably 
bear against the post and, to that end, it is 
provided with an ample annular bearing 
surface 15 preferably formed in the nature 
of a slight, annular ridge adapted to uni 
formly contact with a corresponding sur 
face 16 provided by the post These hearing 
portions 15 and 16 are truly cylindrical so 
as to pernit of the slight axial adjustments 
in the position of the sleeve incidental to the 
assembly of the element in the factory or 
subsequently. 
The elevating screw F, above intentioned, 

is at its upper and lower ends, journaled in 
suitable bosses provided by the cap Kand 
the lower portion of the sleeve, so as to be 
carried by the sleeve and spaced a sufficient 
distance therefroin so as to pass through the 
feed nut ( provided by the arm H. The 
latter is provided witlh a portion 26 circum 
scribing the sleeve and internally having 
annular bearing surfaces 27 and 2s accu 
rately fitting aroung the sleeve J. The pe 
riphery 29 of the sleeve is ground to tre cy 
lindrical form so that the arm lay freely 
slide thereon and he given any desired posi 
tion through tle instrumentality of the feed 
screw F. 
At an appropriate point in the transmis 

sion for raising and lowering tile heavy arm 
H, the slip-clutch shown by Figs. 2 to 4 is 
serially inserted. This mechanism com 
prises two members M and N which are ar 
ranged, preferably, in nested relation and 
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which are relatively movable both in a clock 
wise and in an anti-clockwise direction. 
One of these members may be utilized as the 
driver and the other as the follower; it be 
ing immaterial which is connected with the 
prime-mover. For convenience in mount ing, they may both he supported by the same 
shaft; in which case, the shaft may be used 
as a power-transmitting element, and one 
of said members may be secured to rotate as 
a unit with the shaft in either direction. 
The male member N is, in this instance, se 

20 

2. 

30 

cured to the shaft by means of a key 40 and 
it has a disk-like portion 41 that is provided 
with a series of radial perforations 42 in 
which are mounted a series of detents 43 
which are normally pressed radially out 
ward by means of expansile springs 44 
which are adjustable as to tension, as will 
presently be described. These detents are 
shown in the form of hardened balls and 
they normally engage two series of facets 
provided by the female member M of the 
clutch. These run-ways are preferably 
made of hardened steel and, to that end, they 
are formed on the inner periphery of a 
hardened ring M' which is fastened appro 
priately, as by screws 45 to the part M so as 
to form a component part thereof. The 
member M is loosely journaled on the shaft 
D and motion is transmitted from one of 
these members to the other through the de 
tents 43, as will be understood. 

It is desirable to be able to adjust the 
pressure of the detent balls against the race 
ways and, inasmuch as there is a plurality 
of detents, it is desirable that the tension 

) 

may be adjusted uniformly so that each will 
bear the same load. This is accomplished 
by locating a member 45 in the nature of a 

: support for the inner end of each spring. 

O 

This member 45 may, to good advantage, 
he in the shape of a ball. These balls are, 
in turn, supported by the conical face 46 of 
a collar P which is slidably mounted on the 
neriphery of the huh 47 of the male menh 
ber N and the end of the collar enters an 
annular groove 48 which is cut in the outer 
face of the member N and intersects the 
radial perforations so as to expose the 
splierical detents 45 and enable their radial 
positions to be adjustably determined by 
axially shifting the collar P. The position 
of the collar is, in turn, determined by a nut 
Q acting through a washer 48: the nut heng 
threaded to the extremity 49 of the shaft 
ID. By turning the nut, the tension of the 
detents 43 may be regulated at will. As a 
matter of convenience in ascertaining the 
tension, the collar I may be splined, as in 
dicated by 51, to the hub 47 and its outer 
periphery may be provided with wrench re 
ceiving faces 52 so that, by applying a 
wrench to the collar P, the male member N 

3. 

may be turned relative to the female mem 
ber M and the extent of resistance in each 
direction readily ascertained and regulated 
by manipulating the nut Q. 
Inasmuch as the pressure of the balls 45 

against the conical seat 46 tends to urge the 
member N in an axial direction, it is pref 
erable to provide the shaft D with a shoul 
der 53 against which the member N may 
l'est. 
The member M may comprise a sleeve 54 

affixed by the key 55 to the part presenting 
the run-ways and this sleeve may present a 
gear E which is suitably meshed with some 
other gear forming a part of the transmis 
sion train. A collar 55 is screw-threaded 
to the shaft ID and serves as an adjustable 
shoulder for limiting the axial movement of 
the shaft ID. 
A very consequential characteristic of this 

invention is shown by Figs. 3 and 4 and 
comprises two distinct series of facets -on', 
irra, e, etc., and 2', a ', 2', 2', etc. These 
facets determine the resistance in the oppo 
site directions and they are consequently 
sloped forwardly and backwardly as is 
shown. The facets ar', ir, etc., are disposed 
at a more acute angle to the direction of re 
treat of the balls and the facets 2', 2', 2', are 
sloped at a steeper angle to said direction 
of retreat. Consequently, it requires a 
greater torque to compel the balls to climb 
the facets ar', ir than to climb the facets of 
tlhe other series. As a result of this con 
struction, the device will transmit a greater 
torque without yielding in the one direction 
than in the other and yet, by virtue of the 
fact that the balls are normallv seated in 
the pockets formed by the construction, the 
device is positive in action and quite de 
void of any tendency to creep. Likewise it 
responds very surely and easily to precisely 
the torque predetermined by the user. It 
will, of course, be understood that, while the 
facets of the two series are shown applied 
alternately in the same plane, they may be 
arranged in adjacent planes, and the balls 
correspondingly arranged so that the halls 
offering the greater torque will cooperate 
with the corresponding facets, and con 
versely. 

It will thus be seen that this invention is 
well adapted, to accomplish the objects enu 
merated in the foregoing and it is particu 
larly applicable to machine-tools, such as 
radial drills, where a heavy and ponderous 
element is required to be lifted in the one 
case, and lowered in the other, without im 
posing any unnecessary strains on the 
power-driven elements, should an undue op 
position he encountered. 
Having thus revealed this invention, I 

claim as new and desire to secure the fol 
lowing combinations and elements, or equiv 
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alents thereof by Letters l'atent of the 
United States:- 

1. A radial-drill combining an elevatable 
armi : a power-clriven transmission for elle 
vating sa a; in ; and a clutth effective in 
either of two directions of rotation serially 
related to sail transmission and adaptel 
to translit () is a predetermined torque 
during te depression of said arm and only 
a greater reletermined torque during its 
elevation. 

2. A lainine-tool combining a columni : 
a translatall sleeve thereon ; a transmission 
for feeding said sleeve; and a slip-clutch ef 
fet i ve i et lhe' (if two directions of rotation 
in series with said transmission and conn 
rising a neller llaving a differentially ser 

rated rati - way: an : spring-pressel retrac 
tile-element engaging said run-way to op 
pose the slipping of said clutch more strong 
ly in the one than in the other direction. 

3. A machine-tool combining a member; 
a lower-driven transmission for feeding or 
retracting said member: an il a slip-clutch 
effective in eitler of two directions of rota 
tion deterining the effect of said trans 
mission, siel clutch being positive in action 
when conveying a predetermined torque in 
the neiner-retracting direction and when 
conveying a materially greater predeter 
mined torque im tle opposite direction. 

1. A na chine tool conbining a member 
adapted to be fed and retracted: and a fric 
tion clutch there for adapted to transmit 
powy er of une al amount in oppositely di 
rected rotations and comprising a movable 
letent and a member having an annular 
runway consisting of a first series of facets 
inclied in one direction and a second 
series of facets inclined in another lirection, 
the ithe liation of the facets of the two 
serjes beingir at substantially diferent angles 
to the direction of novement of said letent; 
said detent being adapted to slide succes 
sively on the facets of either series. 

5. A machine-tool combining a member 
ha ving a slidle-way : a frame-element slid 
alle thereon: a pover-driven transmission 
for moving said frame-element; and a slin 
lite effective in either of two directions of 
rtation in said transmission, said slip 

teh being inherently more readily yield 
alle to strains of predetermined magnitudes 
innosed in one t. in the contrary direr 
tion. 

6. A machine-tool conubining a member 
adapted to be moved in either of two con 
trary directions lit normally against greater 
eposition in the one than in the other; 
a power-triven transmission for moving 
said member in either of said directions 
according to the direction of flow of motion 
through said transmission ; and a slip-de 
vice operative to transmit power in opposite 
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directions but tiore resistantly in one tlat 
in the other, said slip-de vice leir seri: liy 
arranged with said transmission st) as inore 
resistantly to propel said member against 
its greater opposition, and conversely. 

7. A discriminating clutch combining a 
first member having a series of radial guide 
ways; a second member circumscribing the 
first and having its inner periphery pro 
vided with an annular serrated race-way, 
the facets of which are alternately long 
and short, the long facets being gradually 
and the short facets being steeply spel: 
and spring-pressed detents located in sai 
guideways and projecting into engagement 
with said race-way for yieldingly locking 
said members together. said det ents lbeingr 
retractible sufficiently to permit complete 
rotation of one member relative to the other 
member when the clutch is subjected to a 
predetermined strain, 

8. A coupling adapted to transmit a pre 
determined load in one direction and a 
greater predetermined load in the opposite 
direction, said coupling comprising a first 
member: a second member concentric there 
with ; and having a plurality of radial 
guide-ways: balls therein; two series of 
facets arranged annularly on the first mem 
ber, the facets of the one series being sloped 
at a greater angle to the radius than the 
facets of the other series: expansile springs 
for urging said balls against said facets; 
and means for simultaneously adjusting the 
tension of all of said springs. 

9. A transmission comprising a rotary 
shaft; a member having a hub and an an 
nular perforated portion overhanging said 
huh; a collar shiftably mounted on said hub 
and having wedge-portions adjacent the 
inner ends of said perforations; halls mov 
able in said perforations and supported by 
said wedge-portions; a gear-unitiournaled 
on said shaft and having an annular flange 
circumscribing the perforated portions and 
having its inner periphery provided with 
two series of conversely-sloped long and 
short facets and making different angles to 
the line of movement of said halls: balls 
in the ou fer ends of sai?l perforations and 
projecting against said series: expansile 
springs intervening between said detents 
and said tension-determinants; and a nut 
at the end of said shaft for adjustably 
shifting said collar. 

10. Afriction clutch adapted to transmit 
power of unequal amounts in opposite direc 
tions of rotation comprising a first rotatable 
member provided with an annular runway 
presenting a first series of forwardly sloped 
facets and a second series of rearwardly 
sloped facets; a second rotatable member 
movable relatively to said first member; 
and detent means mounted on said second 
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member in yieldable engagement with the 
facets of either series, the inclination of the 
facets of one series being substantially dif 
ferent for the inclitation of the other with 
respect to the m) veinent ()f the detent, Said 
detent means being adapted to transmit a 
predetermined torque, when engaging one 
series of facets and a substantially greater 
torque when engaging the facets of the 
other series. 

11. A yieldable coupling comprising a 
plurality of relatively rotatable members: 
two series of inclined facets carried by said 
rotatable unenbei's; yieldable detents for 
cooperation with said facets aid arranged 
to transmit power in different amounts on 
different directions of rotation. 

12. A safety-coupling combining a first 
member adapted to be power-driven in op 
posite directions; a follower-member; an 
impositive driving connection between said 
membel's for transmitting unequal power in 
different directions of rotation, said driving 
connection comprising two series of facets 
provided by one member and yielding de 
tents movable with the other member and 
cooperating with sail facets, the facets of 
one series being sloped at a different angle 
to the direction of yield of said detents than 
the facets of the other series. 

13. A discriminating clutch combining a 
first member having series of radial guide 
ways; a second member circumscribing the 
first and having its inner periphery i pro 
vided with a serrated race-way, the facets 
of which are alternately long and short, the 
long facets being gradually and the short 
facets being :: sloped; and spring 
pressed balls located in said guideways and 
projecting into engagement with said race 
way, and means for regulating the pressure 
of said balls against said race-way. 

14. A coupling adapted to transmit a pre 
determined load in one direction and a 
greater predetermined load in the opposite 
direction, said coupling comprising a first 
member; a second member concentric tillere 
with and having a plurality of radial guide 
ways; balls therein; two series of facets 
arranged annularly on the first member, the 
facets of the one series being sloped at a 
greater angle to the radius than the facets 
of the other series; expansile springs for 
urging said balls against Said facets; and a 
shiftable cone supporting the ends of said 
springs for simultaneously adjusting their 
tenSi On. 

15. A transmission comprising a rotary 
shaft; a member having a hub and an annu 
lar perforated portion overhanging said 
hub; a collar shiftably mounted on said 
hub and having wedge-portions adjacent 
the inner ends ??? perforations; tension 
determinants movable in said perforations 
and supported by said wedge-portions; a 

s 

gear-unit journaled on said shaft and hav 
ing an annular flange circumscribing the 
perforated portions and having its inner 
periphery provided with two series of con 
versely-sloped long and short facets; de 
tents in the outer ends of said perforations 
and projecting against said series; expansile 
springs intervening between said detents 
and said tension-determinants: said long and 
short facets and co-acting detents consti tuting means for transmitting power of un 
equal amounts from said member to said 
gear-unit in oppositely directed rotations 
thereof; and means at the end of said shaft 
for adjustably shifting said collar. 

16. A slip-clutch of the nature revealed 
characterized by a first member presenting 
a first series of forwardly sloped facets and 
a second series of |?\?? and more 
steeply sloped facets; a second member mov 
able relatively to the first member; detent 
means mounted on said second member in 
yieldable engagement with facets of said 
series, said means being adapted succes 
sively to up-ride the facets of one series 
when said members are relatively moved in 
one direction and to up-ride the facets of the 
othel series when said members are relative 
ly moved in the other direction; resilient 
leans for urging said detent-means into co 

operation with said series; and means for 
adjusting the tension of said resilient means. 

17. A yieldable-coupling combining two 
coaxial relatively rotatable members provid 
ing two serrated annular and internal run 
ways, the facets of the one being sloped and 
arranged differently from the facets of the 
other; radially-urged spring-pressed balls 
cooperating with said run-ways to offer 
greater opposition to a relative movement 
between said members in the one than in the 
other direction; and means for regulating 
the tension on said balls. 

18. A safety-coupling combining a first 
innember adapted to be power-driven in op 
posite directions: a follower-member; a 
plurality of balls novable as a unit with one 
of said members and radially movable with 
respect thcareto; and two series of facets pro 
vided by the other member, the facets of the 
one series being sloped at a different angle 
to the direction of radial movement of said 
balls than the facets of the other series: 
resilient means controlling said balls; and 
means for adjusting the tension of said 
resilient-means. 

19. A mechanisin of the nature disclosed 
connlining two relatively movable members, 
one of which is provided with a first series 
of facets inclined in one direction and a sec 
ond series of facets inclined in a different 
direction and at a different angle than the 
first-mentioned series, said two series com 
prising an annular runway; an impositive 
driving connection between said members 
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comprising a detent spring-pressed means 
tending to move said detent in a direction 
at a greater angle to the facets of one than 
the other series, said detent being adapted 
to transmit a certain predetermined torque 
and then to slip when acting upon one series 
of facets and to transmit a different prede 
termined torque and then to slip when act 
ing upon the other series of facets. 

20. A machine-tool combining a member 
having a slide-way; a frame-element slidable 
thereon a power-driven transmission for 
moving said frame-element; and a slip 
clutch in said transmission, effective in 
either of two directions of rotation and 
adapted to transmit only a predeternlined 
power and then to slip, said slip-clutch 
being inherently more readily yieldable to 
strains of a predetermined magnitude in one 
than in the contrary direction. 

21. A machine-tool combining a member 
adapted to be moved in either of two con 
trary directions but normally against greater 
opposition in the one than in the other; a 
power-driven transmission for moving said 
neuber in either of said directions accord 
ing to the direction of flow of motion 
through said transmission; and a slip-device 
operative to transmit power in opposite 
directions but more resistantly in one than 
in the other, said slip-device being serially 
arranged with said transmission so as more 
resistantly to propel said member against its 
greater opposition, and conversely. 

22. A machine-tool combining a member: 
a power-driven transmission for feeding or 
retracting said member; and a slip-clutch 
auctive in either of two directions of rota 
tion and determining the effect of said trans 
mission, said clutch being positive in ac 
tion and setting when conveying a prede 
termined torque in the member-retracting 
direction and a materially greater prede 
termined torque in the opposite direction. 

23. A machine-tool combining a member 
adapted to be fed and retracted; and a pro 
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pelling clutch therefor for transmitting 
power in either of two directions comprising 
a pawl and a member provided with a ruli 
way having a first series of facets inclined in 
one direction and a second series of facets 
inclined in another direction, said pawl 
being movable in a direction which is at 
unequal angles to the two sets of facets for 
transmitting power of unequal amounts in 
opposite diretions of rotation. 

2-4. A machine-tool combining a member 
having a slide-way; a second-element slid 
able thereon; a power-driven transmission 
for moving said second-element; and a slip 
clutch effective in either of two directions 
of rotation in said transmission, said slip 
clutch being inherently more reaclily yield 
able to strains imposed in one than in the 
contrary direction. 

25. A machine-tool combining a member 
adapted to be moved in either of two con 
trary directions but against greater opposi 
tion in the one than in the other, a power 
driven transmission for moving said menu 
ber in either of said directions according to 
the direction of flow of not in through said 
transmission; and a slip-device operative in 
opposite directions but more resistantly in 
one than in the other, said slip-device being 
serially arranged with said transmission so 
as more resistantly to propel said member 
against its greater opposition, and con 
versely the difference in propelling capacity 
of said slip-device being such that it will 
yield wherever said member is abnormally 
opposed by an additional resistance of sui 
stantially the same magnitude in either of its 
directions of notion. 
In witness whereof, I hereunto subscribe 

my name, as attested by the two subscrib 
ing witnesses. 

DAVID C. KIAUSMEYER. 
Witnesses: 

C.“C. SLETE, 
META NoRDMAN. 
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